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2 ~ l A A 


I»Ap aJUjJI LiljjupJI jJJ v_jU53I IAa 

luU' ( y>*i )lj .J*~\j b\ ^ J a\J>j jU»| ^ Jail^Ji 

jji > »j £t«^t t^JJI <LUjJI <Lil ywpJl y> <L*>t » - 

^1 JuL^fL i^jSlI iSj**** &-J1 t^» SjlJUaJl 

j*JijM iaJaiuJl JJ ijfUJI Jbljj £* JalljiJl gj+aj+j ^l*£fcNl Jbl_jS 
Ot JjUo ujbSCll Oj[i jiiauJI l»U ,y»j .IffijAJt** ^ jJ OJ c/sIl^JI 

XJjUtJl jtxj 'i JAJ 4JU>- jJ JfPjJtj*!] %a\S U*jfi fdAi 

0~** < jt ^ ^Si • kyJl <~£JI jjpJj, ,JjSM 

Id^J 4 a*Ja)I SjUJI j~£>*S ljF'jj 'tij • *WyuJl ^ OjUl IJIa *1 
^ <t*ljJf ^jL%JI JLo jjS'jJlj ,^5Ul U j*JI Ja^-wi w»lsS*Jl 

^ U*l__ r «»Jl u^^U* ShIoLm* jM ujImCII IJCa ^ja oJ-fii cjt dUS , SJULm ( Jjv , Uj 
yi j**JI (JJU»JI jt-fif JuwWJI {j* iU-^l 

cj[ajI*a JAi iJUs^JI ufJL* 1 cJ^dlj 4 A>JLwii { _^t- j!+*j ^JJI 

, Ja$lj>Jl ^ji j£}\ IjlA ^blou* ^JIa<*j 

JjNl <— <Ul { j*C>o 4%,oi j&p j^jlj J} j 

J5CiJ| d«>* {j* <L,AjNl 8 jyjJUaiu |P^S ^Jl iJUjJl JJI Lfi-* 

tAjl-X* ^ j9-J l> J_pM Jj>* (J> jNl *Sj>- JUjJaj t JLwiJifll 


V 


j\j> & ,>jSii gk* j* usoaji ssLiJi ji yu>ii .^^ji 

oUUcjNI U* SiA^JUaJI (JjlaJl |»^4< j i J jjaJl Ja jJa>- j 

jjkdl *U»b*Aj /Wl i_AJl ^j&Zxjj • (/jSlI gk" LS^ £*b*^ 
g3b*)1 ( jB>'5b*Mi')l Ljjf'ljJj LjjU>lwl?xX^ilj iaJljsJl oU-Lif j Jail j>>U 
l$u» ^\j>ry jl^Jl oli^UM ,jAaj {j* J ^yaSbJ? *Uu*lj 
(*-k ***b A / *c$*A«*M Ja^ji Uj« ik/U ,yXJI tS/Jl 

llfi . Jt-l*- / !/«►• jU»} / Oj {y» j^aJI l$*-l j*\j Lfwij Silp'il JaSljiJl 
t Ja5l j>% 11 jjkdl jl^jJ /p t-tUll |JL* / UuijdJl UjSj Jui 

(•"^J (3 Jb {j^j^ (^1 SiUp^lj oLv»U»b Jail jiJI oU /; -* 

/J (j jJtcJl d>j^ UjOU^I j l^vaSLv<a>-j JaSl/Jl JaiU-» £l^t OUj JaSl/Jl 

o Jail j>* Jl jJaJ j £ju«J t3 /» UJjlX? US . jjwSflj >ApI/JI 

o*j* J\ 4 Jt* ti* f^i* ^ r 1 t?*y **•> ^ 

^Li (3 /* 1-3 j*d\ d**>- {jA JaSl/JJ ILiJaxJlj U*iA)l oNIj>»JI 

. Jail /«Jl uAv U flJ I j^-t JaJl/*ll ol>*L*Jlj oliL*Ji 

yi CUP J-A (j->- U»j*ll JA J$S /*> CjXkXpI Uij 

^a>JtJI <jk uAtfOl oj»U JobS ^ o>UxpI US' tobSJl IJa <JJb 
£)t Jbu UpU^j t£jU»j>*Jl lJ> y* ti«*i *-kU*t £)t , 'ja C» «k .«l ^/Ij 

oLmUJI ^ U1 jk & Jl fUiL JaSl _^>JI J*ip d** 

t»-jbS3l IJU JlSUit c **'* US _ ^ ^ A * iux iu* OjjJIj ajj^xJ\ 

#.br U J* 4 i J* c W^i Jr*” ?r iLvJ t>j£ o! I 4 J oXa» ^\j 

• J**M “-ub^Jl J^d* ^ 1 * 

^ tjyJlj t-jCS U 4A~jf\ £*fi\jpj<A\ >A^Jl I*a* ^kX»t li| 

N J jlwaJI IJia ^ AjU.1 Jji ^ ^bS3l U* ot /it Ot ^ ^ ^ 

N US tSjjku j iJu^r IjWt <-V*d cK 1 Aj| / C^'>- 

ULJI cuJlS U^a dc-b t$t ^u-j / o-ii «y /^d ^ ^t 


A 


SjjU** lf>i j _ «JL p-j 4i jfi - JLJnJI «Uf 4£~nl jJj ^Jvaj Ot 

. £jA Oj-Ul IJA *ljJJ 

Jj# ^ylJjLmt (J^ (_)t Vj oJa ^y>AM * J 

</ J^' (*"fcH CTji hjr**^ C^Lwl^Jl 

cjL»Ijj 6 j^S Ua CwJUJ liJiJjI |*t Jbs> oJUlsS ,jj jJl *\j~* 

•Li^iJl jb 0Lw>- /jLj-Jl ^jJJ 4^»jl . SiJbli** ijil^Aiy 

<u**l>Jl Si jb jjJU j J^sai jlp jjL/j / ^UJl j t Oj 

o jj j. la J OjSnJ d)t ^jJUj 4)1 jLl j l t-jUOl Ua j-mvJ L ^iv iUU ^^JLp SjjJU^«VIj 

^ p-fr 1 j*rJj ‘0^b*jb^b Oss*'-^' »>* ^^0 i>rf 

^J| oIAJjaJI {j* SUlJ Ap^i\i i_jUSC1| I Ja t)j& d)t l*J? • ^u&ll 

, 4ij**iJ *\J>\j jtJUJJ S>wL>- l>jL>*jJ ^JjlpL«j d)t t _^JUvf <Al jt«/t 

■ • Js*^' Jj y>j • • x - a *J' *bj i y <&b 
(/^b ^ >.>JI •V* (/^ hj&* 

t)UJ « cjjjg 



r 



JjVl cjUI 

hfloji\ o jSi I 


. J^jVl SjS3l JJI >*Jl Jilaal : j/jll 
. ^ yJl ^Ijaj : ^UJI Jw*a1I 

^ip ^51 j oUla^ll ; dJWl JvmII 


V 


y 



JjVl J*oill 


t ^jSl til OLf oUjS/l ^ cij 

jUiVl otjljj *Uoa!I jJjp JjUaJ £«jt Ctw»- ^vO*Jl ^ 

^ f-lvCtdJl (J-wJ l * ■■ '> • J L^pIjjI l_4^U»-l ^LvOUtll jjyLjl J ^pUa^V I 

cJLt^lxiV iw-SI_j£)l ^y^SlI J j*- «uls>«/< oIjIjl* 

iy~*\ iA* Gooid Jl t-*yj U jt djjfi i OjSOl 

y ■ilU* CJlS ►LAill jjp JJ JP^J -Ifc* i)j5w» ^ <2J>- 

*>Ja*»* CulS ^ Ajt ,y t^jVl Xjj^S JjJj Jiiiu-Jl JLaIj^I 

*j! ^*Jju US' ^SJj . a>-lj cJj ^ l^iLSjt ^Xfcrfl ‘||M ‘ )ffl^lft'~i) 

Uij-iJl jyJI ^JJ (-JyJ! jy Jy- ^yj'i/l Oljji pliit 

•yUi y -UP UJ }Ui Coli lipj . 0^1 olfijJl JJ i*J>\ 
*lS*i 1 Wj 0 - J£**) J*Ul 



. ^j/J| p«»Jl Jfi ^^tJl US 1 J fjL» < ^ ^ : {Sj JSti) 

\r 



‘*uJl (^>^>) (j-yfij JiSfl ot Alb-}U 

‘Cf 1 ^ '-- i A^' dr*- s j s1 ^ jt ^s*-* (>• ‘^ (>• C^ 1 

*> J*V. Ot ^ Jj> \ J\ bjujjl UK ^ ^ Ji I ji^l Ol JlaLU bp 
iS*^' o - ^* 1 jt o^i 5>Ja*w* ,j^j\ll C*»K ^^jJI ^^lpj .« jib 

(Y - N j*ij jSCi) ,y>j}\ £tk* (j* f\iSj\ y> UiL U-p tr i'5^s«. ^jVl 
«KNl 0* O 4 ^ dj*- 0°H- W*) O^U-U <Uj jAJj 

(J .ti»a>- fUaAJl jj*- ^vao Ji ^jSlI C^jjt (^Jl ^IjJlj 

Jjl ^ aU-jJ| ot SJ jm i Ja>* ^ jXj U5 t»ll dJUi 

kiUS ^KUJl i3j jj£ ,_y?jNl Ol Cw«j 1 iS Ljjl OK ySlI 

{j* jKt (aIJLuNI £iia4i* ji? t^l JJ* J^) *Kvi JUc? ,y>jSll Ol oKl 

« 0^J>k4 oLl^J ^^XaJ ^JJI jlwh J l ( gtJ Ly>i 4 Jl) ^jP ^ilil La,} 1 >kj 1 


t) 



u >j isj ^juji jftij jJ^Ji jfti w~* w ^ < ' - Y yj 

.jftl fc-Li. oLij C^lii^l alj UK ^SUM jftll £UI Jb^ y UfeH 

^Ulj'ill it j U f* »' t 

U 


<L»- j <Se> c~* J gjjlll (JX-JJIj J j >• »~*IjJx11j jl>*j^lli 

. jXiJl 5j|jJx«i| ji «!»*£• ji J j>- j*Jj| Ol ij£+i 

*iff jr> ijfi %** 0*J$ <J^Vl (j* <3„>*“j (l>t ONlj 

o ISJ i . 4 jj 9»JI i>-}U! {j£+i dj'ill Jd*dl • <j0 j^l 

f^LlJI jtUJ a3|j (j^y* ^ UIpjJj {/> ll^Xwj 

£tJbu»i (^yu»v« C*»«J jiS eJ^ljJl U^jj; (OlS^Ju) U^Jlj 1*5" 

t-j jJiA jUai* (J^L>> ^Jaij <5*Ul j . jUsuS/l l yJ> ,i)LJ&kj *Ldl 
L*oj JI y*JI ^} 3m ‘ ^ <Sj?* 0 - 1 1 ^*ij JSw) j**Jl ,^1 (Telescope) 



”^ y ' < £ j 

y^lj ^ wy (^[Ip ,^ *1 ) A mi US’ j>- ^°y. ^ f) 

*\jj 1 5y fc ^l U-*i iA^lj <b^L< kivPljJl 'll Jj'jII JUUJI ^ 

. jp.|j cij ^ OiKj-Ji vjj jupI>) 3JUJI auji Jj . jiVi 


u^l ^ <t?* '•^ • aj^wJi ^ dl 

^ jL *iXA {gjjr> ^Usmj'Vl jt IJL* il)T olJ^lj . Lp Ijuaj 

cj*Jl fl&fcM ^Uj ^s)I Cj 1J>L!UJ1 ^ JLi^uJl »l jufj 

hjj$ l — *A J£ . x^ljJl l)15v» ^ iilspM ol*l>iJl oUUmJI 

^tbJl O^i (uj \ - Y* pjj J£«£) Wk«*w* jVl £«Jxmi ills’ jJ *fil ^^xJI ’jJ**" 
. SJaju oliU*Jj ^5 Ji»Ul!d| 

\0 


j»«Jl iLu* SSjli* AvA j*Uf fcjAwl Oj !^ i> w * lT tbta* fo* (v->* V) 

h)j£ \)* (\~T : |*ij J^-A) 

j^jdl SjAU» OiXftUlfc* J'^jd *iJj^ (j ^ 

^JtJl A^-J Jl* IuLm jAj 'S'jVl Jb l*J JmLiu ^JJlj The Moon's Eclispse 
jSUjj j+Ai\ ijoj SjSli y ^ji J5wi ^ JJiH li> ^ 
t*ib yjj&i (iUut SStsC *J) ot Ia*Ap Ia)[ V^^dJ ^ 

oJtjdjZ J U Vu ^jH\ 0^ v\^\ ^ JI ^ jj . kfr ^ 
jl ,y» jbU ^JlsrJl h^* W*J - u^V i5^' 
j+tt I Jp l^-A olia ^jbU kjW\ <> J^ 1 

. < \ ~i fij J^) kjJ 0& $J * ** u^' ^ ■* * ^ U»j 

n 


,0)1 > iaiUl ^ I Jfcj ^JUI O _ t ifij JO) 


ttiiAJl j*U AijyuJl Jp I jaJI ,y« J^Uwj liJliJl JJjJlj 

X,e>I^Jli ^.S^LaJI jA*»ilx)l 0 ji\ I d^>» «-—» l4>Jl>m5*iil ^lll j 
|*-wil «uip jlki ; « l a ljl « 1* *Lw l*Jta tfjj aJLmSJI \JsmJI 

c^L*. >UJ| £ y ^ (North Star ^JU-SJl ^0 ^JaJ3.1l ^1 
-Utfljl J&l U li^i ( \ „ 0 pjj jCi) fjfijil jtiu- ^UA)I v^JsuJl 
hjAA ijfi ypJswJl jUfJl ^J) 4j^| SlU-ft to yjp jf' •&P l»_j yJ3 

^ (**^' fcj^' ^ lijj . JiVl JsuA -jA 

\ ' ^ S*Axlj JAU- «jjI_)JI «1a OJi <uix>*4 

ot ^Ip dUi tjPjfij ^lyu/i/l <U>- ,y>> #l^j*illj (^L* “t^) 
O'* kJ* oULaJIj cjI*uLuJ| #1a j\ J&bj . j ^ j|j ^ U5 

Jlj^l J»^ki j\ J^kJl J PJ^ J \ JA ^JU-A tl*Ji j^CS ^J| Jb jia>Jl 

^U*Jl Ova :! I 11* ot c-ij ,^* ^JUlJl *..A. /»‘J l (Meridians) 



iSji ^ o^l > JiVl ^1 - 0 ; ^ J£i) 

,>^1 a«/ js>* ^i 04*i^> cr - ^ ‘- 4vai </ r^ 1 ,>u v 

0t c-Jj ,y ^UJJI i-jL^JI ^ (Meridians) JljjJl )oja>- 

. 4L/La>- o jS" Jb»I jjP ojLp (JlwJl otsdlil IJA 

Ijlsj< yi/ll JXjJI IJla kV>»sj J^r t5*^l L* OMl 

?(Geoid J^iJl ,>• 

tJ^uj Gravitation JLibfJI ^ JjiL-JI U*» ^ kLy-)/l jvx*«ijj 
l^U^i SaUl ,y o jJiv> SisS ^1 Jjill Lgit irfSL>Jl 

aJU- Gravity :Lj>jSll A*jiU>Jl j~*>j £j* '-Jy* <Jl 

'Jmj 1( ^x JaS (^1 ^ ^SbjJl «./»& <y 

-UsJ *oA/^ ^ SJUJL 

Ju^SlI JLiilsfJl Sji Cxi gS g L*-^p L-iUii j^xi^ 

jS jaj S^UJl ^ t-jpr {$ j&j* cS^ dwi 4*^-* m *^ u)^ '—^ tt y‘ 


M 


I*Ap jAj SjSviJ ^-ujl jSj*Jl j-* (fi i£*^ - 

CjUL™«j 4>t]a+ii JaaiJl ■i*<J ®jU^ ®_^ll tji oL^LiJI 

“UjiUJI (J J jiJI ( j^4J SJj>Ujl ^LwlI ,JpJ • JJ*-ll o* 1 ijjUwl* 
t J£S (j^jbU 4 *m«iJIj j>«Jl ^Jsuai j^Lp ^yJl -ia&Jl J5 iAIp i^jLmXj 

4a 4^1 C^JjUnIL* djLftLMh^J jfi ' jA \jF* OtaLfc tX^UI *»— 

SJl>-j>o U Ji jjb Op*I i ^»«JI ^Jo** oljj ^Jl #L>*Jl £lji J^ ^jJUdl 

*X!U SLJa Jl SjXoJi *Ul wJl OiXft ^ji jS'JU ^ Jpj (J-* ^w*il 

Vj Jl UJ| J-l jJl Jit JW l*it ^1 t p\ J AmV |JjaL ^ jj^jN I CjLmJ 
ti J p t5 tj J^US <L/>jVl <uil»«Jl S Ji ■Ai«sJj . JUS^^II Jill <iUj ,J Ip^J* 

L^jUiUaj ^JaXTj aljJl iiliS _y j i^Liyall jJLp Jaju ! jjtsl) SiJUl* 
Js>«jj tJiJ (Jl Ojjl <JL2ill SiLiSsJl UjuJl :>lj*Jl *s*cj <CjLi*JI 
u-J jl ^Uaj tiUi ili*l {j* j . LJLxJI • *lj»-SM Ojjl ‘UupJl iiliS3l JULJlsJI jIj^JI 
"Low LiliS tfjly «A>*5 j tiijojf Ijt ij jj>u/ai\j »Ul j *1 ,y j£) oliliSOl 
jt i-it5UJl OJj dUJd iifujij j . 'uSlsfJl tj;JtJ l$i» JS «jl»«i*»*}l U*«i)L 
i— ^^UJl I % jSwu IpJpLMf ajLmpI £j$k+j Live layer oLsp**!! *wJp 

UvJl <Sj^\ otAiJl jj-jj *^r {j* *j5UJl ol>»J»*«*Jlj (^jjJI 

AAjIp ^ d ^ 1-* Si | \ i ^taXS* m, t5j>-t Af>- JA 

Uj <LjUI jL^S/I <udijl Ji* l^j ^j2j ^sJl oLL^alJ i*j^Ul 5 jaKj 

iuiL>Jl *u**t p> , x y>p\ ^fck«J <iyuj £}* <0 ^ jiJ 

Odl^Jl lilr^ jS*I jj <0^i CJU <U««J Jl lixJI ^jA j. A lxSj J»*L«5 

JUJI 0.X* [ _p> v_J jllj 0 j Jl ^I.X*jl jjA *UU- OiLJ \jtSy~j ^JdP> jl 

• Jl qA 0 5^11 J^9~ < 'ijl OL pA iJl*Li ill jjj |»|AA vi»J Jlp" 

«J tj <JHcXaj l^>- *juih tijli^>-l iJliA (l)lt» i3Ji>Jl ^ j 

i*Jljl«»Vl 'UkuJl ^ XjjiLfJl iyi _ j^jV I jt-'i OlX* {ja ioibjl 

j *+& J W {jQ} i j >* Jl gb** {j* ^UjjVL J2J Ifll US’ (> ijjaill J Up L^i* Jilt 


jMl d)lSjt ojUJI S ji jLxpI oli^s>-Ml oJla 

>t y»jSll <UjjS JJjS oiUol 4-jil^Jl S j£ U-S oLj d)^» liUi ^Js> 

sy at j*j ( wyv _ n*r) jijjj j^uJi oiUJi d>^is ol l^i ity 

Lf lp 1» <LbS UJ L Js> L-43 _j£i (_gl 

Jit ^ d)j j (J2J d)t (^**i bib d)^i £t£>t+i0 Ojjli t La.^Xo A3L«*JI 
jtlsu* ^^Ip jfA d)li£» ^ d)j^lj Jiill y> d)_jSu d)t v--4r*i U 0l£* 
AjJb I j^*P tilj +aj {ja A*JaS U.A>-I li[ JbJl ,_yU* 

fjiJ £>* J 5, l/j o*-)^ lj ** C?-** y* ^ 

J£J <^J^t>%A jS> JbJ>Jl <UlaJ Ojj d)lS li^i A*Jaj d)jjJ 

oULv. ^^Ip ^23 ^SUt ^ S* d)j^l a-Up ot Jjill jfi-H a^ 

<y>^ jf i <>jJ> <Jj* ^ ^bJLj .^jNl <kS fiy ,y ajjLju 
hjJ> ^s**^ *0^1 o~* 0^» Aii>JI ^ j - jSwil ajjJ 

& ^HjJiSl Sia jiSt 8 (flj <5 jf-\ *y ^ ^4-* jf" od^ 

Udl i/U JSUUl ^ ’>Ui ^jbU ^SLJbJf J&Jl 01 ^1 

JLil jbluJI Jlxp l***-! !U**r-* IjjN bib jUaSSlI S^jLouJIj ajjIjj-iVI 
*S j*%l\j Jubl^Jl W* ^y^- J 'W*^' jbUJL 5>J9ii» <uij 

tj«-J j£\ j* s* <>• lM f ^ 0t J! ‘o 3 ^ 

AjJl ^XwiVl jbluJl ^Liwl ^ i_«-Jl grji US' . a^UaJI <ulaiJl dr* 

Uj <)y~ Oljj-i bW 1 J** tj\ jbUJl jdabuj 
^jNi JjjCaj v 3 ^/Jij i?ijS>Ji s y ^ «y r^- 

ijjiUJl 5 ja) V^4 ^3'j 1 s?* ‘V-^ ^ ^ 

aJUJI biJwJl A^-l M J\ Sj^Nb OiJUll oUUJl o>l US' .OljjiJlj 
i>\ ii >8U Jl ^UJI JSbi y> ^jbU .yJUJI J^' ot ^1 

J £ i Alo^l ^ Ail J* tf*J* t^* 

aJlp JX*j JjUJb j*J SjSb Jei Ui*j tSjSb Jai J* 


. (Geoid) t-iyo L» ^yaiUl ^JsaJI IjLgJ Jap** j«SI 

J^) SjSvJl JSli il*oi ^e- ijj*e oSlI ^kxj Ol 

jj.^ UVoVyJl^l U>S^JLj(^n 
Os^> Oii 0>1I 0 J& diiJjj (%* V<Un) j^jL? HVU >JL)I 

^JaiA*) ^^aiUl ^daiill ^JaLif Ojl&j (!>L« YV _j»*j) I ji*y JL? £V 

v* • /^ jl uvov/ir tf i ^ij^i j^i\j lJ^vi iju x-j sjU 

o- V” /> J5i ^1 j>>«Jl J> i>! ^1 L>" 

LJ* jl <L5b*"i*}/l ^ ^lao*ill IJjb d)t Oil « jLi^ll 

jJ <dSf Oili lojjlj oy>Uaj (j-J jj^^ai)! JjJa ij lnuJ AjJaiJl jialijl 
>all JjJa Oli 1 .yuxu- ^0 ♦ » UjJaiJ^S/OjU • J&I Ol UjJli 

0 jbji *51 r» * /^ <*ui vc% ‘g:^ 1 W ji^i 

CJ_jJ| 'il AjL ^-ip-Ul J^5p| oij ^^-Ja&ll j_p**Jl {jt- 

‘rr" (*^ (>*J l oA^ jWl J^l> ^ 

1 i^l (Z?J yi^Vl jULJl ^-UJI Jl ojl ,^1 oiLjJl tULlJ 
il jdl ^LaJl JLpLmJ <JLj>u ^rjjAJ' j} *bj*)l o *• l* cull? 1 *jlxp 



• tA&J (^*^1 <JY jUj! O ~ “t : |»ij jsLi) 


T ' * 1»Uj jJ-j JJ» Oii Jx>*« jjP l»l 

^-LS Uwu (a^jJaJI 4jjJ^L-)|| 1&L, ,y.t) |»U ^ a^LJI JJ 

i<uit i)f jjIjI Ja>-N Aii .(j^jSlI ia-ShuJ c^Lj iJ* ‘ y4-* 
v-j'iUj'Vl cJjJ i-oy) ^Ijt ,y pUj! o^*$Ja]l cij 

jjijvw jl _ 1 »Uj (SjAj^p) j jjILp J uJ ( jJjj Y ^ ^ ^L^aJl 

^bJLj *L*»i C~»Lcil SJsuU 3 j*flaJl JUp £)t j>T 

l*j j JSLt) jSlI ^Jau* 1-jJ ® jfcbuJl <Uuill ^^Ip ip j^p 0 j& 

Ojj^JiJl »AiP (J-kmIJI i**il 0^* <UjiAl^iMl »&P ^ jJl ij~ij LCo ( \ - V 



. a*>jVl i/ll v- u-y* a**- j*W Ui> 0 - v : flj J&» 

.•jiUJI ,y (o* /') V,Y a* v -*y i: 

^UJi #1 >*jI ^i) iiL«JI iijA* <jj+» jr^i ^ ‘■^ iJ*J 

. jSlI Jay* c^ 1 0 * ^ ,yj (^jj^- 

^UJl Olo>*y y 125 Orf cf 3 r 1 O^M f^ 

IpU-mVl] lpUo»Nl |*-*l I4-I* o&*l oU>-y ,yl£> Cols' l^j L)Sll iijytJl 

hjx^i\ w SiUJI Ol Cjt^M * [ ^ ^ U °“ 


J a*>%A J jJa 41 jjc* 4.1aywj 4-oL«s- mJUmjj . UlJXu^l 0 * * * ^JLJ 0 A*»1 j 

^yuJl A ^LiJI j| <*-15 U5 { yl > jVl 

<y W *rO* (*-*J OO ^V* *) ^) * * * ‘jd^ Cj^H 

JL>m ^JLo ij .ijjJuJI x^p-Vl x.apL**j UL^>- ^Jl ,j^jNI |*J 

of tsl co Yt'ivt) >as ^ ^!^i jj >* ji jip ^Vi 

AO \jJtjL3 j>^j L$la*>u* Ji ^-Jaill ^jSlI Jaj>M 

.(%* 

^*1,^ (^1) gjA JtAjLS ( jJ* M* iiSJl 4>-L-fc*Jl ^LjJ 
»-**£• ji»^JLSi ^ * AY * * * ^JLj (j^jVl |*j>«>- Ul (A* *^»A* 

jLS Y * \ ♦ x o,<\£o j\|| JUsS" ^JLl L»Jmj (u*5o m Jjw» (1) jJL» Y o ^*\ • * A) 

.<A Y V x o.AAY)^ 

• ijPj^ jj***^! J*p 

jMj d«>- I jU* jl ivijS/l X j£li jyiVl 

'jl £j ^Jl X jib 4 jJ 

j*j XjJb jd** - (^iVl lip ^JaLSj <y» 

►ly*-Nl x i/b g ^Us; x jJUJI .JUj (A - ^ pij JO) jVl j$>j 

Xjib tiUij SfU-A 3^-j.i YY* , 0 SjJb £* 

Ujldi* jyA Sjto iSjr*** ^ (5^s«fc^Jl ^p Jj^j ►l^s«»'5ll 

4*U jlL U jAj (L jSS <rji YV, 0 ^t) «jj YV j fcnp YY* SJjJU 
iJj^ 4 (A 5, ^ ^b.P *-il ,^1 

oli^Uil ^1 lip ,jPjVl Oljja js** J*» “A^J •JfyA • 

A ^dJ^' ^Ai*l £kij Aj^'j (jOJl (^rf JUiy 

• A^ (iLJJA) J-i^^ . U> ^-xImJ 




i|j*USiJI jL*JI ll»> D^i viiJAi <u >AjSll J y- JJ" 11 cr" 
jrJ y ' * jt j»j^«5vll s jSIJj ajjU-JI ^iil cAt-y^** 

t» JJLA IfJ i£*JL>»j ui ^ ^S" oN kiUij - ^ " 

^ ^jSlI ^ Ujup jt i^jSlI *■"»*■" t/ uAj^' Ori «^' C?* 

fljiy-NI SjJb jp jrjyi 8 jib J**Jj -to' to! J tr^' 

yb &J\ Ijjb ^uw July *°vr 'tv UjUk ^ s*jtoi 
tol y ^Jl JIjxpNI to JjMl ^ 0^ S> ‘*> uJl 
Y \ ^ If* j+jj <>* d**^' i>* tA>^' 

toi jt jucpVi to to' toi ^ 4 r u £ & ^ jU 
_**v yr r j; a toi i* aij*Ji £* ^ ^ 0, > J ' <>* 

• f u <y <y 


: Uj^pu* dy K y 

i > ^ J *&»•» J tV “j 2 * (^* U>j_p*j» (J>»- Uoj^ jdJ 

J-stf, j Ak^iljj ^Jb>o (_$wL1I ^ i_jJI jjbj _ l5 4>*i)I (. jJL s i_puJl ftJub j i aJU 

auj jVl ^du* (_$U U y> {y ^ y^\ *^>-1 C?-^ 4 <^*"i • p yr^ I 

jj^J l)1 Jaj (^1 o* fj*JI u* p-^' ••sU-jj <Ujc* 

f ^ A « ** * ^|j*J hi I fi^iiljl |j|l M l.^. w , tf .) (Jj>* aUK Ojji 

jJbo ^JJI Solar day ,_y^»-iJl p^Jl y < y» j Sideral day 

^1p JljjJl cJjj Jjh> J . p Jljjll cJ> ^ ^jJl (ijlilL 

a£ y *U*^U 1»U? A pUi Y £ p^Jl tijisj t^Jlill p_jJl Ja£«JI ^wiJ 

j^-'VfcdJJ Ajj^UaJl A^yS\ oL»ol ^pk^P UjJP'm (J ^ ;» jS/ 1 d)ljjJ jl 

•ojU-k^JI a«a 1I jji *S y- ol Ujj • ajjU*»JI a*a)I p^»oJU 

Cj* ^'jj^ jT tffy Ol Oj y 0^» UJ>I1 J1 JjAll <y 0j& 

■ ti./^ t^l Vo*^ 

dUij U jy* Jy yji\ Oljji AP_^ Jf~Jl ,yj 

5 jJljJl dllj hy Jjl» AajmJ Jj^Js y j*J AX»aa Xy>y 5j5b £j j* 

• OljjJ ** y tj* J*a>o (,yjJl ij* <tfU*Jl U*i ^1) ApL* Y t 

t * * ‘ * (/' j^jNl Ijib £* jJl 1JU 01^ lij , 5tUi 

h>L./yjLS U^,\V t^jLJ ^jVl OIjja ap^ 61* tjyll ./>jU 

i ^joSjjbjLp^jpi iJl* oi5 lij (n*n , nnv * Y£ + £***♦) 

x jp) is Y) apU» / jisjLs 1 AYT^A ^jVl OIjja ap^ Ojfi *^-y 

ON 1 > 3 j .»ljs«,Vl SjJb juip L^sp j*- JUi (AYT,rA « Y£ + (*\ br 
^y*»Jl O^Jj 0l^«< Coli *$ _pJl #J> 

(^1 likjyt* J y u J>ji\ OljjA ifiy ol ^ dUi ,y lfv<»! 5 U^v«l ^SU j ^1 

•hrj* ,‘UJ UK t^l i^**Ua)I _p^i Uf>«jl UK ^yaSUs Jjp- 

ui! JLp J-<wo ^jbu SijUs S y lit! UJUJl .1* JIp ufjS oi J c^yJl 

Yo 


jji S ja YA*\ ^dJ S-jiUJl Sj a-UisJl j»j Iju*j ^L-Jlill 

C-Jj J^- J*ju IjLvo* I^aUjI 0j& *\ jImiNI AjjS yJl i jlaJl a ji 

J* fLw»-Sll Ojj J AjjS’ yj\ .Jail a ji jjjj US' £tk* Jp fLj»-Sll 

Ji SjSb y oUfoNU Ojjl Jjljl Ji ipji *1 

£"ljl il)t ^Jaill j >% j (j^jSlI dljji AP j** ,_ya»li3 Jp t—J jJ US’ .^Jaill 
Ji ^U-iJl ajvll t-ivaj J ,^*j Ji A*jl>Jl e^Jb 

ol IdA Jlp ^1 aj2Jl yf ***Jj a Jdl lUu J I^aUoI 

.Corioli’s JjjjjS SjL 

: Revolution iLllS^I ISjdl _ Jj>« ,J»jSll dbj 4 

J fJ UL2s4*ill \^S y J Vjj^ (*^ $ t-ijywJI &* 

35 y jlJU Jlp aJaIu Si ym JjJ» ^ a jU)l oIa ^Ujj a^JI i~*j lj& 

J AJjlill J»*t SJIpL-aj dihj LJi aJj>Jl |d q»^JI dj>- ^jV I 

*Ju JJI aJLf; jjM-adJl J y OljjjJ Aaj^I A-Lajll • {J*~**J • ►U-Jl 

C>t Jlw dUdS , J Jail oU Lfil ^lj Sideral year 'L^\ 3xJL 

JIjl^NIj Jla»l 0* s j^' V Ui> <>* s r^' o" to 

V ^ Jlj j cJjj yj^ Y l J'jj ^J c^i J j*^ Jr ^ J* 1 ^ J^ ^ 

Y“1 o , Y 0 IJ J * j Tropical <ojl*l<dl a*m*Hj S j*a1I oJa y^JSj <. a! Jbll yjl* 
Siii tA j olpLw* o j ^ T^o (^t T'lOjtiYY JudJbj) 
jujfcll A^J SijlJUJl SxJl Osrf ^ <V U 

^ f ji j* V-Sll j> oSl V.>’ fjd GJ J* Calender year 

Ji <«Uj aAp J^SJ flit J^ JaI^ f jj olji- C jt 

^UJl #j> J ^ ,hj^' J*- *i Cf*^ 5 tr** ^ Oi-^J ^ 

aSLj^ Y ^ ajj&a Cp“i Al-jlj 

aa»j>*v(aI ^ vrj 4 i)t i$t Silijllj (f ji * » * * VA) aJIj Y i , VY * j 




|J L* CmJ! £ja ol ^ iu< 


■S '*/ U \ -" v^.- ' w 

,j — cJJb- jiJl Jlilj . jill ^sj>wa^Jlj 

. £ * • JJ£ ol «JL a jIjlpI i j £! 


Lfw*di J y yj^\ oL»ol yu y <Jy 01 JJ* ob*Jlj 

yji\ Ol y T jl O - ^ (*Jj J^**) (3j-iJl ,_jJJ y t|lt 

(^1 jNl ^Ltd (^jJi ^LhiM^Jl , ) ( ^pLwJl UJjljiP ^1 jJrikOtJl J 

^yaiU ^Jai JSwi ^ y»j Earh Orpit y J)l I jI*Wj J y lf£ y 

^JaSJl ob c5^l ^oOJl ,j5>Jj SjlJHuVl ILLS’ » jib j£j» u5 b y)j 
J y yj)l\ jL«* j^Jl SJaibJt Ot £*jlJ Ot Vj . ^jaJLJI 

tj j^l JJ grji dUi ^ Vr-l'j • Ar» uf* 

J^dl ikiJl O^i ^jVl ilsS 1 ^jU?J _^3Jl *isS" Cols’ jJj J y L^S ” y 

Aa»IjJ| aJo&JI ,^A 0 j!&*» ^j^-lJl J y ^Jai L*A jLw* |*-*« y 

JJb-^I^Olui^L^^j .U^SiUJl i j| ^ 

JiU*. yb ^uil £***•* _^j>* SkAJ O^i viJJoJj ^kjSjl 

►Ljl Uaili Ink* LjjJj *il ik&Jl «UA j . ^ jS/l y>j* ,j* y* J^S l A * • 

oS/ oJJij ijj>* _^a1Ij (jkjVi oijjj 

UkUp 4j^l cb *1 X/J - IsAjI ApLmJI V.-ljlip XJ) ^gt ,j*v*JL3S cJ y l^JljjJ «U»Ol 



YV 



j* 0^* i ijfi o-A^-lj A^jf jAJtJl l!_^j 

f <5y^' Cr 4 y^' 

jlUx* . I'JmavmJI ^ja i_jjXxj Ol '£ j* aJI>*JI aJLa 

(j^jSlI OljjJ jSy ilaAJ t)l* cJJJJjj .toy j**j^s* * v-jIjsSMIj iUiVl 

L»v*j . O «. \ * fj J y 1 IjLwu* i jj yill LjjulJj 

SjS f>j tS yl y-W- iSj* ^yj y*-^ Jy u^j^' j'-** gry J* ^b-j 
aJia ibis' ot I*J>jJIjj . ,_^wJl U^lloj v_-SI <Ljab>- 
g/J f SjyM tyj* yk Jbdlj if S,sl i3 oi N| jaa Jl ib£ ^» 
. I*Xa ff bjj iAx*j *il 4jt f 1 *" <Lt i> /> Oj^j Jy - jLm»* 



kaj - ^*^1 Jy yUlj y>A) ->b~JI ( ' - ' ' : (►*-> 

. jUJl >jMl 6ljji *U**lj V'r 31 c^ -»A 

; ^..JaSJl 1* jyn J*y c / * » « wl l Jy y»j^l C^jJ* J 

U jy* Jy Jl iiU5»)llj &■* J^ 1 S ja y*-iJl J y ^JJ d i5 a ^ 

U#i jt* a~*wMj yV^ Jl ^ ^ r >° Vj'ji sr^ 1 


j-isJ (Jj-^saJI cJjj.As'- \ L*»a j OL«<j^II 

. jl^Jlj J-JJl « ^Ui J\ «U>)^ ^ c Ay £jf L^LJl 

i Jaj jSl I (J j*oaJI S^aUs — \ 

UJ J y>~ U jlJU ^jAp Ip ytS> ( jfi jbU lJ ^aii\ OAS” 

(ol^sallj Solstice ^-j^jLaJVI : 4_jojS/1 Jj_*aAJI S^AJi c— j.a_>- 

.,...* j tijSi aJLJI oJla ^ Ail i| Equinox 

Jlj^-Sll AjLisJ j^lUlly AmJI oli jl ^ ammJL 

^JoaJI J** ol 'ilj .^UJl Jl ^cA*-* JS" a-^UJI 

(•A«t ^j^ll gfj i_*tAxsi-l (^il -tf 4^>jj YV , o 4>j\}i ^jbU 

S/Jl AjI^LiJl uij^laJl js+£j ( ^ - A \ pi j 

. AAjUal* (!) jjNii ^J|JLlP*ill Ul i<viiUx*j o jJCa A$jL ^^AijVl ^y *~/i jSll 




jjil Jtf« jil 0* f U ' (?) — V 

• I A^uj'ill J,#-^ull • ^U* ( \ - \ \ : j*Jj J£Jt>) 


^ {Ji (/ ^ ,y>jNl £& U~s~ 

0^* *&rj2 YV > ® LfcjlJx« ,_j*>*AJ1 £jf> 1iAj*j ^LaAJI iwJaaJl Ji&> Iajj>*a 

£X* UJts^ujl i^JjlAi £j*>" J I jjP >Xft£o |_jlL«ywJi a j^]| V_tt yt i 

Winter Solstice ^jiill lj^^I ^1 ^,J>^| \jj> J , p jlkj .^^1 
(J^S* YY (Jljj ^n »A <iiJl |X*L*J Oj£j JllsJI BwtA 

^ Y (*-*j ^-**vaJi J-^ ^L-lJI frl^iJl J-,d3 

^tll ^yftJsuJl SjUljJl ^Aj ca^L^II SjJli j^wil 0 _ 

u^l flj* l (*-^ j*-^b khA*b»t dKf^" iJl o^jNl <^ a*£ 

BjSlUjl ^jA ^jm4J Ia^ tfri^X**l^ll OjSli |jP L* ^jaJjIwXa j*P jjjjA«3 

SjS3l >..-ayaj JJJl C)tj S j2» . <Cjj1^«JIj aJU-JJI 

^ J jLfJl 0 j5^i # j^Jl •— ^v*j jL^iJI o* dj^t JkAJl 

<tj3-U {j* oU»»jNIj C)ti cSjk-sJl ^j*d ^ c <Js^ 

vUJlj SJUaJI U*L)I ijiUll ^ U Uku ^ Jill J> £f*j 



cJ j JiSlI jj^aa kjj <-£teM ( \ -. \ Y I |Pj 

. ^\ ^rm\ J JUls^Jl J>yl I M J+ Jb>» 


ivsl If] Lrf V ^Jl UkJl iikJl ^ iikuJl olft £jSjJ SpL, Y£ ^IL-iJl 
. jaS/l o>>ij all>«Jl aJIa oV ol uxp 

^_iJJ>Jl (wJaiJlj 4*JaJ*J! 5 jIljJl U^i SiiiuJl ^ 

Xp f'^iii^J] ut^Jl Y £ (J^Ja jJ 

YV , 0 ^Lijjl ijlj JJ J-*5 gjtjJxllj £&jj J^* «~ivaX^ ^ i^iSlI Ja>- 
JJJlol JiVl Ja^ J1 J-Af i/*- t./ut ^jJlxllj { j < ai>ti . j JUj-jj 

lJ^i JJjJl cJJ JiSlI JP ^UjjI iHJiy 

^Jaw tit j*-P^I ,_jJlPji ’ **1 s>mJ| (jP/Jl jSlji IJL* ^ t— iliio 

t^Uj ^4il £jfi> ft jLp jjl^ll (jt V| J^lfl 

O * J gj-uajJl ^Ujjl Ajjlj *bjAA . JUl?ljJl £»J» wLP jjrtUU 

- ! &jS/l SUpUJI ^IJI^iIj <udx»ujl Qp <yiS\ CjL>-jJ JUp Jl jjJl 
*bal_jll (ji^jP J*j cJjaJI — H * = (jiS/l (£jZ*~a jjP ^Iai jl 4j_jl J 

£-AjJ> jj^nJLJl Ot djill SJLoLaJI »JLfc ^jJLp ftlijj . JULu ^yajC-j 

■n , o Ujloift Ajjljj c-lyu-Vl ft jUb t ^Lp Jljjll cJ j Avdl jjl Jit JP 

J-pljJl jit (ij^» jp ^JJjJ . X>vP YY* , o i J>-_p V ^ J^JI ^aj 
o .*>4.*d , ^ ^u«p)j ^fcA>*Jl jl^ Jljjll cjj ^*4-wJI tXftLnXj UjM> Ajt Ui* 
a*Ap ^ X^IjiJ <uuxib JjVi ^jp ( j*wftJL l l ajjlj <I)J[A 'tftLftJ 

Sjlb ^>-1 j^a YV, o 'jpjjjJl s^Jb j~*jj t<br_p (£jL*J *Ui>JL!l 
4 jib it ,_,1 p wlftUsJ )/ i| ^jjisfJl S^SsJl LjlyaJ *L*i*it Lfjlp juLoJ 

•tJkiJl ft jJloJl JUp bt . 4UI oli jt tlr* l ~ A *J (j>t ,^i IaJUj 4*j jiftf AjvijP 

b^<vi mJIjjJI cuij UUi iXspl^ll j#t ^ ojSCj i aJL^iJI 

jj J'jj]] ‘btbaJl ft _^5loJl JUP JLvtfl jJl Jit ,j***£jl ^ y 

Jjt i£jZ+»a {je> ojt* u* l a all JiP Ut . £ V IajIjLa^ 

. <>• ji YV ) o La^IjX* “ijijljj JUp|_pl 

jLvftj i~iyu U jt ^^.oJ^Jl j**« Jap? ^JL>»Sj (£j£«iJl u->tAAJ*iill ,^ij 




IJ J&A ^ ^ *L-Jl ^ tJ ^\ JLSI f Jjj, ^ 

U'" 1 '”^ *C^ P ^jP^i l£*^ yl>-lhOl £ija*Jlj \jPji\ Uj£ j* 

~ ^ j»-*j (J^O *ijL*-*Jl -OKj oIp_j*j>»*J | j i 

u? 9 " WiJ^ 1 (*J j* taj ••!■* l5* *£j>-j 

t/ VJ* 5 ^ ijl L^l W J .J JJ f* ^ ^ J-.flj 

UjL*« ^ I4J && ^yat t^l Jv»J ,_/>• j^«JjAlJl Ijky** J*ol jlj «-J yJl 
iSj**^* (yiA-iJl jL*« . uAjJ^>- ^ (3j»J ,_^- £jij y 

t-lilAjj . v^iyJlj iU> Ljp \£y~~* £• ^VUsj 

• jSli (jiNl iJijrM* g jU mA yj^A ^Wl 2 J Ajjij jlJUL* JuJl>J 

• i^i ^ ^ASjf <y cij 

* ■» V * ^Lw*4 4j^I^ 



, XaijSM J J*AA 11 $***$} ^1 tf* y&\ j>\j* && jL^ 4 ( ^ ^ V* ! pij J^») 




Jx| JjJj) Y \ jkjj (jl^J Oij kXaLmXJ UbllPj 

jxJ ^U-iJl S ^£)l L-i^aj *>«£_> iSummer Solstice 

b ^lUJ!j| c^sall J-^cu . 0 — ^ ® |*J j 

1 JfUl J jJSj if'^baJl SjJlJlI if«JLi ^bJtJl ►IxAll J-srti ^ 

i <ULlx>tflJl jSljJ (_$^ ^bjjl IjIjjj 

l^jXJtJl I ^J) <u!p CJ15 bp Aj»-ji IV jlJJLu olkij <_S 

. (oivu ^ rr,o + ^0^^ yt,o) 

.Equinoxes ^JlJbP*ill 1m bfclp jlki ^JUaAJl L*T 

^jIp JluUp'illj ^jjtojJ! J|jsp*ill j**z+*>> YY* j , j » jb Y \ \jfy. 

lJJUj j , lj>\i L5 ip *UuiI JuIjCj bJUp iJLUij ti_wjXll 

b£ lF jj^Ji\ L-JaSJlj ^jJU-lJl L-JaiiJl ^ a/b j*J S*L^^/I SjSb 0 [i olijSlI 
CLP gZ . 1 b» ( yuJ ijdiiwJl jjJl j5ljJ uJbctf l^it 

CvObJl t>“bv<3 CiObJI t 

. ^ii ^*JJ ^jJUuJI cJijxll i ,*«*»■ £clw (jA ^ 1 t^bVl J5 ^^Lp ^Lwi 

0^^*® {£jZmA j^jLp *J«*bl* I^Ls<Xa]I jjJiX/k jbv* j^isuj 

*Ja 0 b5 ( V — yufi «. *\ * ) «Uyj.i *\ * |A*P jb« 

oSl viUij _^-aU ajjL*« j ^Udl (wJawJl y» J5 JlXp SjjI^I 

= ‘l ♦ - V) JiVl (_ 5 jis»J Ljlj* O 3 & olijSlI ciJLlj ,^i jL«« 

• ( jA*A 

: J*UI tJ jb «. Y 

uJaill dj£j bdiP * j ya ll ^Ib-iJl 5 1 kJ^oj {y jt— Jill ,jJ> yCj 

j^Ul ^.4! I ^Ai b^jj ^IbrfiJl (^AwyaJI u-t^SJ*ill) j>o ^iib 

Ja>- JU-A c»oljJl ^USlI ^IbJLlI S j^Jl uJivtau 

^ ^ g o* ►lyu-Vl 


rr 


aLojNl i JJJI {j* <JjJJ jlfdl <Jj£j iSj 9 ^ ®jI-*j . ^^Uall 

dip t«1 i A — Ja a J l SjJlJJl diP aJ^ JJJI j*d»iij Lf^" ^ j*-*Nl Jasi C^“ l-*J^ 

. ApI-» \ Y U^i* J£ J jia Jv*J jljillj JJJI J jJ* ^jL— J 4 lji-.Nl Ja>- 
JJJI JjJsjj jlfdl j*A*i i), ,^-jji^Jl Sj^ll iwiyaJ UUj d»d>o idlli jj-^Pj 
. ( \ - ^ l pij J£*J) Oj^JI U*2il 0 J\JS\ dip 5u a 1* f jJI dj£j J>- 


^Wj.1, 



. v SfcNI <J>U jl«dl j JJJI J>j ^1 V* ( ^ ' i : fJj JS^) 


^ja ys 4j-aJi jUaj o* i^JiaJi did*j UdiPj 

^y^} ^LJdl s/JI ^ ,>* (4-aJl J>j** ‘Oi^ 1 u*J^ 
4_j>ji 4i^Ni ^ juji ksijJi c? J ,p j*^ r^'j 

JJJI Ot ^ ^1 j jfi\ *>J'j J lA^ 1 c 

dip fdjdj 4 lji-.Nl Jas" UlS’ lj-ai jl^iM iJ ^.J 9 

. jL^dJlj JJJI J> i$jUiJ 4lji-.NI dip U iUU^JI UaiJI SjjIdJI 

JJJI s+Jk* jWJI J>. M *>>» ^ *> t-Us ^ 

. ( Y _ Y o ^S,, JSCi) Juji^l U^JI SjSldJI dip r d*i, j*- 



.£jUJl w/AiiVlcJ, jlfJlj JJL1I d><\_ \» Jpjj JXJi) 


(3^ (3** ^ h t_j ** 1 l)^i ^>«j ^J a m Jl JL>-t J*4J ^ L^hUPj 

^jL-w* ^yJl j*-**^ +yi&\ SjSb &\ (^1 0*3“^! (>* 

Cr^f" t >S‘L*^' ^JaS &/- 1 SjLw jt jlfJl J jb £A JJJI J^k> tSjL^J 

^^JaJl ^ j>-Vl L. , Ava Xl |j Jl Iff jjJ ujl/b i>^s> jVl S jSsJl Ol$>» 

• ( ^ ^ t j*Jj J^) jLfJlj J*UI 



. ^J| k up'i(l cJj JdJI djb \jij t*J ( N m \ *l ! | *Jj JXA) 



£tk*» 'jkp JJJI t-)Lj>- 

d ^ -UjSi US - jiiJij JJJIJ> ija 

J'ji* Jcill uL>. -Gjj < YY* j ^-jl* Y ^ ^ ^) 

aa * J i/ 11 *i£UJl Jjla«(Jl flJ&s-lj whkjl j\ ji Jlp fcJl 

J-UI <J> uUj b* ^fcSJu-j idyu-NI ^^dJl gUljl IJj 

^ fjij #y. Y \ f jj OU^j-Jl jIAa j^Lu ^jj jl^Ji j 

• JC A, *~“j‘ > ^ ^ (jjil>«Jl jljL« 

*^l J*dJ ojb Sljt J jJjj Y \ ^ jlfJlj J*UI JJ? i_jL»>Jj 

^ i^* uA/^) J.F'*' 4 Ws^ 1 OsrtJ £#** (♦"■"J ur“^*i *s-A/^ 

“W* 3 ' ^ j^JI Ua J*4 YV 1 , o UjIjuu Jjjljj ^i Jl ^Ji 

J^i ^ uA>^' J^* t> £0 yj* JrfJl j*i ^-dJl 

j5jJL l;U fcpji YY 1 ,0 UJJA. ajJ^ y> ,Jly-.Nl J*i)l 

#Jip jbf*)lj JJ)I i-j^JJsuJI OlSuJI jp <u_jlj £$ jJ dJUS Juuj 

^ij \y tlap> (*•*“ J 5 J'*^' j$ jy ilJOjI <li-Jl j*IJLpii*>l» 

#jJli Jal Ja>«jl IkLfc Ji^jj ^ j l l aAj y A-*pj!lll #j£Jl ^Jai ^IjimMl 

OjSj A-*PjSll O^SsU jy*L*S *yfib\ ojb Jal jv-w»jj . AjjiiiJI 

*J-AJl SJb _J*5 >-i yuj l Ji\yS^l\ JaAll ,_Jp If) ,^«SH jywdl tj* Vj** 

OISUJI ^ y* SJb JaJ ^tkSi (^JJ| jlfiJIj JJJl jj-J J-A>UJl JbJl <jL dJJJb 
AiU>Jl J jh <Lw cS 6 4 _Jl (JJJl J £)t *i^)i y*j • il*il 

^JJ LfJ fj-*a!l SjSIa 0**J*^\ »J)i J»i) ,JjSll ^J»l2s)l ik2J 

Ajjliil jfJoUxll <UmI j 'jjJl 5 Jli Jaa) f j^aJl S JIj ^.JUj aLaj y* AiLj^Jl 

JS” iyL23j ^tSy"^) Xf^Jl {j* ji\ S j£Jl OlXJl ijpjt’ ® j5b Jai) 

jJJUJj jaJI » Jb ^t5^Wl 4 »L«aj *■ (jl Si>* iJb’ 

jjp jJjsOtfUU XpLh Y £ A«wJ| »JLa jl|i)lj (JjUl <J_>la jj;rf A*«i3l 


n 


. ( \ . W j JSCi) J jbj jLjJl 





^UJ t> ^syhJifij\^\jJJJ\Jjl>Ui(\ m \V ifSjJSii) 

•W v 


<uJit X*1 «Xj ii^>- Y Y ^jj {J^JLJ I J ji» uL>- Iviut 

jaJXj jjt> Xju oL>*jI ^ J~® OjSCjj jU* { J& 

.0- ) 0 fij jo) aui j*>ii 

jlUAj 4aJiX«J Y Y j Y ' t/*.w jU^'j J^ 1 JjJ* u«->-l : Jli* 

. S/U-*i <>• _p Y’i \j0 j* ,JU 

JjJ&ij { j£a j <AjLJ| oljJa>Jl ,_^<L«(I ^jJLp J*»Jl j*5j ! J?*]l 

JOJI US' Sflw V£ 5jJb i jA jlfJlj JJJl Jji» iLsJ 

• **UJl (Jj ^,j*> «UvJl JjJs ^Uo UUij ( \ _ ^ A jtij JO) ,^Wl 

rv 




,SlU*i ft IjJb Xj> JJJl J ji* ujLu*- 0 » \A J£i) 

(J^Ul) ^,y> SiLvJl Jjl* l / >0^ Y,AO = (jljJl) JjJf 

« ^ f *\ 

f . ^ Y,A0XY£ t l( t t 

*Jti \Y j aAJa YY japL. apL- \o,fV=J 

t,to 




,u\s rvjo IpL. a^I A,nr = jjlji j> 

t,to 


\,V (jl^Jl) JjJf 

r, * = (jjui) 


. 5jjU i A j <uJij> £ * j djlpLwx A iP'U^ A , 1 A = “ jljJl J 

*,v 

.5Jli H jiX Ji H j<pU ^o^IJpU \o,H - JJJI J> 

£,V 



J^ai! b$±*> 


Objv-L-I jjdtw j J_p- ^jNl OljjJ a»<~» 

■ -ladllj ^JUJiJI uJiSJl ik2J Ua jJa«< £• L)Uk2j 

;&JSJI jj Ufclp ij Sjs^ v'>r V**t U^j OWaiJl OL'Uj 
J| JL-iJl ,y 4*0“ i>jja^ ,y 0^ ^Ij o 1 ^' ^ *s 5 '^ 1 

Meridian Jljjil bjb>- j\ JjJaJl -^^ias’ 1 ' otl 

objlj£*JI jt I uf*-“*3 (Y -t ^ (J^*' 1 ) 

jlljij JjJaJl a5w& ^wbviwjj .(Y-c** \ j*3j jJSmA) Paralles 

I ^Ja*« Lf^u'j *U* 






wJW»- •< 


. JL^ijVl * _^)l (Jb* jSIjij Jlj^l kjia* (Y - ^ : j*Jj JO) 


: Longitude J jiail ±> jL>- 

uiUwl q* SjLp . Meridians Jl jj)l J i? 

lK^” ^llwll iUlai)| J*al J\ji 

Jljjll Jo>- jffi\ <JjJ» i£jUj JjJ* 5 jSb 

t*«»L«l lla>- C)jJ ^ o yJU SJLU j^UJI JL*» jJIj jUI 

*^d jisP 0 (jlapt Jljj J*>«i . jAjSlI ^k- Jb J I J» ^^iasi- 

Jljj k»» ttla>- \A* t-J Ijill Lxli {jaj tia>- \A* J _/iJl L»-lJ ^ 

• tj jP M* Jljj JaaJ* (^jLo jkj tjj*- ts jJ- ^ A* 
jt ^I U mJI aUoNl JbJiaij JljjJl J» >jla>*j jliUwj 

• {jOa*" £*!>• •A’*^ lj ^US i}\ <iiL^lj yil jiJ?\ 

SjJb 5 0j5o c)L dljjll J» jJa>- 

^jphu l XjP l jtSi'^lS (_/!»■ SlU*i AjLwjJI aJLA ^yaiUilj pljluiMl 

^jSlI ^Jk* (jr^ Jlj.pl -bjkji- <y* JS^ ,s ^ p *il US' .^jJaaJl 

Jl SJp-l J 5<-j* ^ J ^Ji LjljJl UJ p-UU jMj Jlj j k- 1 - JS ^ 

. t-*ajf ia>*j JS" LJU *\ 1 WJ Jill Jaiu JS Sjyb Y * 

^ ^^dJwJl a jJljJl Jk»** i-Juk JUj (^JJIji Jlj.pl k^ Jjk 

^ £) jSsXJ ^dl ^jdajJl S j5lJi)l k*** *it jLspI jJU SJIji^Jl oljLwsJl 

uivai ("irf ^1 LvajSlI #_^3l Jau»fc* Jjlo (^jUj. Jlj^Jl ^ ^Ja>- 

: L>i» <JiP J"Uj * 'iY’V * U Jai 

.Jj Ja Y * (^jS/l (J^) uJa *. Jl JjSlJJl iaj>v* J.>1» 

.(HjTr,\* - JO 

V 

^‘t’.n-'irv* xt.uxY 

tajj! jLS i * * * * “ 


= ^yJsuJl o jJlJllI ^jL-j Jlj^jll ^ asi ' Jj^ 9 Ot 1 «jj 


j.*- 

Y 

L js s*jl? y * * * * ^ y . . . > , a » *\rv» xr,u ^ 

L-.ia2.)| iiauD ^lUjtJl L..UdJl SJaJti {jA 3iLw*JI 0 j5o ijJJjjj _ 

3 jidjJLS’ Y * « ♦ * £cJ%wi 

<*jl jJl Ajjl jjl ( ^P OjLp AjL k_i IjJLji OLCJI J _jj^ l*t 

i*> L^*Xv=*j ja Jip A'ljSoi^ill « jib f^ yutiA 

<I)l£<Jl I ja j AJj JljjJl Ja>> j 4 * Ul i Jljj 

tjXij'pr Jljj Ja»«J j*Jl Lfj J>-jj ,yJl if^JI j5j <IUJI oJLa 

jjUjJIj oUrjjJL fcjljJI # Jla ^Uj j (Y_Y ^ J£i) t> jt ts^ 
£*l jaJI J-vflJ i^jJI Aa»Jl j* ~ liiy 1 Uj? •« Jljjll J*>- ot Ljj . ,^11 jillj 

t)i» cr^ijr Jljj ja^ ^ i£jl jJl jUXjVI (j-ii Ifl (^1 i£jLm£* JjJ» I 4 I yJl 



. l^}i\ lj£i I Jfi JjUl fcjj jjjw (Y - Y :pjj JXA) 

tr 




jljil J 4 jjI^J| j^Saa ojLp ([)l^«Jl J 

iLlidl iiU^Jl jdJU j . ^JaiJl y\ j^>uJl < ^ 5 Jlo ^2j ilaii (^t j\ uAj^' 

{jA ^ » !*» >■ ^jJ <*Lm»J|) »|^Xvl^|l Jls- oJl >-| j A>-ji «jl.Xi« (J ( 3 yJ 

oSa OJ/ lij^a L*^j , *\^) t<jj5j jiajLS l 5 jI«J (JljjJl J*>- 

»AlP j & .*£x } 1 ^i| Jri/u | g^* Js^ yp L^lS* 43l*«*Jl 

M OjJb JlP ^ ^ j J iJa&t ^ (If - V J£A) > .yJaiJl 

^w»LnSll Jlj^Jl Jw- (J**J (j) ^***i jUJI Ja>Jlj . <u 1 s*»j» Jljj i> 

d)t Jl^i (^) *lkSj y» (jjl jS - ^ y** .(jis4> Ja>0 (jAill Ja>- jl 

j^UaJI Sa*- i}j*s £4j J JjjIj (jJjL-J (J) ^i^JI **rja 

JujIjJl yp *jL»p 3 A ^jjJl (^y) £* 3 *Jl (iUAJ .(^(LuiVl 



, J^kll l»> j> >Aj J»tS (X « T '. jJ&rf) 


It 


<1 J jiai\ 0*^1 (,y>) o* { j 

lb-!*; 1^1* SlU-i 1 • ijSb j^xJj tfjrf-t l j\i Jl Ul&l lilj • (Ij >) 

J^lp Awilidl UjjJl ^J»A j ^^A *1 jx-uMl o jJli jjl jp IajjJLaj (JjLmJI aijIjJI #JLa d)l 
^Lwsi Ujj]| ijo'l-# jS'y cjl 015 tVU-£ 1 * (Jp> y 1 SjSli 

jC\ ji ljj>fc*Jl ^S> £A> ^jSlIj (^) ((*) *b*> J* 

^Lp ^J3J l^JU J5 1 (J) ji ((j^) jt JaSJl C)t 1*5 .(^) Ak2i) oL* l^jt 
. *IjX~<^I S^Jb 'J* A*iil_jJl (J i i,j») JajLJI JaiJl Jljj Js>jia>- 
JljjJl h jhsi- ^ ijj-^a>i^J! AjjljJl OJlS" (^) t-Jaill Atui ^jJj LLpj li^i 
Ak2J «UkLa*J| aJaIJI #.Xa Jljj S»jb>- t^L-Vl 

JjUI J jJaJl oU-jJ AjjLwi Oj^Jj JajJaiJl #Ja (^*) i— Jaill 

SjJb j\ JjJb ^^Lp jJ 'l ' \j0jA l#^ 1 ^O*" 1 

. 5j5b y> iSj 3 ^ 


; olSUil J j^Ap*jb JbJp«j 

J jJall Sjjlj jt A»>jil ^Li) • *^ij^ ■iJbA tAsy - ji V 

I J*S . l$-~Ai J J3» ^jVl Oljjj OiJ 9 o* ij^i ^ ^1 

10 _/£Jl (^1 ^ jaJI ,y ,j*vwJ! ^L*i Ia jj>** J j*' jjJ 3 ija yi\ ot 
ja J \jjuA^- JljjJl oi I*Aaj < <i^L «< Y t LjJ aLiLS’ 5jji 

Jjjj ijLwJl Oj^i tiUJbj . Jb-ljJl J!5b^ Ajulw* i jj+aj ^L*t 

• i£j\***> * j** ,j<*aAII |>L*1 jAJ J?j]a>~ ly* 

aaJj *1 * x apL* Y i 
JJLb i = : 

jijj J^n« 

ApL*i IajIiAA* A4a j ijlt ^L»! jA j Jljj Ja*“ tjl (^t 

Jasi l# 1p JUil _jJl ^USll i-J yuj o o*** - *^^ I, 


to 


J S£_j»J L$xS3j iJ>*lj c*Sj ^ Jb-lj Jljj 
Jljjll lajlast- ^jLp ^25 ^Jl j^UNl J^i viiJjjj cSjjjjJl JJ JLj jJtJl JljjJl 
. AjjjXlt Jlj jJl la jA»>" ^*51 jJl <iJLb“ {j* fj ■*jJl |_^ JJ**J 0 S^S j«lJl 

LajIJjl* 4***j o^Xaj <CU i_JjjJl £»ljJl Ja^Jl (j.w<j Jljj J as*- ^ j! 4>vwJlj 
l)^* I \ Y Jljj Ja>- lj 1p OjIS ISJ <ji (_sl . jSli a £pi 

Jljj Aa>< j^lia t jlJii*j Cvijill 4Aj*J ai» (3j«iJl i»j|jJl ^5UVl 

JULPj jjlajl Jlmj SjliJl SpLJI jA li Y' * Jljj Ja>* iAIP Oi jJl (JjSJj lij*i 

. ^jiaJl J-S S _^Ap SjiUJl SpUl tj ji’ \ 0 Jljj lut- 

^ SiU2*«‘ill ,j^i US' ci jJl v»jL«>- ,y Jljjll h>jlut- ctUijj 

^Sl»Sl JiP SiUx^il ^ ^j iJljjJl Ja^JaaJ. yU->- ,y CijJl 

f jin* Jljj Jflu>- *J U JlSU ^ cJjJl Si yu> ^Uui ( _ # Ui . j^jSlI ^Ja-. { Jfi 
last- j £* j Jj^* Jljj Ja>- ^ jrf-T Jl£» Xp oijJL «Jjli»j 

^ ysi-t-j Jj^mJI Jlj jJl Ja?^ cJjJl JlS lij !>UoJ •Jj4 i f u ^' Jlij^ 
JkiJI ,y uJyJl Ulj JjNl JlSUJl 0j£> fjLwJl Jljjll last- ^ CJjJl 
pUjj , JjJall J)ja1 Sliljw ^jll (ij li Jj^iJ CJ 5 ^' 

Jla jJlSU ^ jJl JjJl lil *il JjiJl {j£*i >iAJj 

SJ >JI ob-jjJl ^ J1 ^jJI J>Jt Jij>J cjSUs j^jSII 

. ji 

Japt-) J&ifr Jlj; ^ c^l v**^ ^ ^ 

. J j^*uJl Jljjll Uij^i *^J 


; JlL« 

fcjJi Asr;i r \ Jljj Ja^ ,> ^ ^1 SjaUII yi.SpUl cJlS IM 

Lfi c-i jJl Jl^ ^1 S^iX* Jljj Ja>- jA Ui ( ^ 9 SpUI) SiJl!Jl ^ 


n 


<pUI Cols' jd\ IJLwi j> <CjJU Jljj 0 A apLJI) f'Lw* JLoLJl <pUI 
. Y * j \T SpUI) ^1 0~ <5Ji {jijZ* j !Jb*l ij}\ l* 


:oL>-)ll 

Ujk^ tSyklill «CjJU ^ cJji\ CJ^J! Ot Ja>*^U 

Ifit US . » ybUJl ^ip jJ, JJ Sfjl ,^fta cJ j-it Jtf Ol j^»u 

O^i ‘iUJjj .5 ^aUJI Jljj -la?- JiUsJ Ol jJji Jljj •k s ~ t$j* ^l^ 

* Sy^l {j* (ij-iJI ,J| Jxjx. 

ouu r= (\o - u jt) oipU r^r-ncJ^i^j^Ji 


.aJ> £o = 


i* xr 


= #y>UJl ^ Jlj jll S*j)a>- 


i»j*i vi = £ o + v \ Jijj 

SajC* ^ cJjJl tf- l^j cj jJl ot UL - ja <ijJuJ iLcJljj 

. i jaUJI ^4 I £j»J l^jl c a jaUJ! 

.jm\ cj £* ^ CJ Y* - 

(tf W')^U »J WJ Y» --^o) 

<UjJs Y 0 a a LX^^j OyfcUJl Jlj_jJl Jackal, (J jiJl 

£ 

.ti^ 1 = Yo - n « UL-^ Jljj ja^ 


; JUu 

JiP apUI C*a*_^J *U>-jl tij*i <<u*^ Y * J jJ? JasJ* jji P j-o'jlj ^uii 


,t>-L^ a^wiUI Jifr apLmJI d-jlS^ IaI ti jS 


i^* j 5 *^* ^ lS^ j^jlj v j* &j~iJ il)i 

.SpUI 

• ^ j * **rj* V * = ^ * + Y * » Jlj jJl Js jia>- j*; t3_^UI 
(jtip ^uSJ ij^ij^r t5j*A Y * Jlj j Ja>- ^2J j*» jlj oSl dLlij 

• cr^ij 3 ? '~^j* \ * Jlj j J* 9 " 

.^UY*^A\Y‘ = fxr*=cJ J Jl y »J^JlO/j 
, t>-Lv» V = Y — ^ = Xfi cJ jJI il) jSLi 
i^t* j~"jlj J-— j ^ ^ j*"jlj (>* <3j"Jl (Jl ^ il^ju U 

. apLJI oJ y 

. ti ji> i^-jiYoi=Y* — f o « Jljjll J? jL> jj-j j _y*il 
. ^yi \ (i i ' * WJi \ ' * « t x Y o = cJi jsJI o^l 0 j£*» 
ipL» \ • 4 jUj*a i* — ^ \ Jj i * + ^^ = Aj^viJ JUp cijJl Oj£i 

: Standar Time : ^jJdl cJt jJI 

Cm* jJI 0)t* t Coli Jj^vj ajijaU# jl^ill »Uit ,j**-sJl il I j&i 

Jljj J* 9 " t#^ 5, ^ Jj^* 

Ja>- ^;t jt) J^ifr Jljj Ja>- ^ g**r Jj& *&>* 

jup (Jlj j J**" iAJP C«»jSJl ^^%-wiJ • ^yw».w.ll C***jJI (j*Ai Lfl (j*”T Jljj 

iA 


jt ^jJdl ji crHj? ls*^ l --c*j : ^ *** ^“^fi cS^Jl ^rj- 5 

Ja?“ Xs> ( j^JaJl) JljjJl C*ij jj-» OjijJl <ulJj ‘^>*■*1 Jij . ^.oLaJI Oj jJl 
u-dyal) JaiJl IjlA lJjJU liUJJj - I j$> jis- oliJl JpLJI ^>Uj j ^ jAs-aJl 
(^!) JjUuJI JljjJl Ja>- 4 _ s Ip ApLJI <da>JJl ^ o^Sli 

dUjLJj . JJl)l o <LJliJl XpLJI ixLw t3 Jj (S>-j^ ia>- 

. (Y _ i :^j JO) J^ISIjSbu^ JaiJllJU 



. jlfJl « jib i_iMu Jaii-j JJUI 3 jib uAvfli Jas* ( Y » t ! |*ij J&A) 


<u OjlS V*L» ^*3 (Y - o ^jj j£-i) J'jj b*" 0^3 3iJl Jij 

(J y>- JjJj (l)t jLipll (jffi’jS/l i^Lf- jjJi j£l Ajl>«*Jl OjSll 

Y i ^ (W!i Vjiil jJ| ,>• ol>Jl ^ SjjaU» vji *j.P 


d**’ l«jl J rv j-MuSJl ojjjJI ,1a M\ 'Jj .^u 

i (JS" s^>-lj lAjie, Ss^p jt JpL* JS JLl S^ji ^ o yu*. 

0j& Vj p ^ ^ ( ^*J| ^1 ^ ^ 

^ cr 5 ^ (i^ WI^JI dUL* U* ojy 



( Y - * : fSj JiA ) 
y-Jjil cA-Sl^p, 0_ua^» 
yr-M tAjVl (tk*ii f^uiSSj 
• grtjk J i-kai 


: International Date Line : gjUJI Ja £- 

(yLpJl J a>- (^t) ^UJI CUJjlll JauA jA jitijs? Ja>- (jt Uli 

*iiec» \Y JiUj j Jljj JasJ* \A* ,_jJ| <Ls<ajSM 8/31 tijt (j>/Jl 
ti J*t \ A * Jl jj J ast- j^JLp c*>i /I <I)^i dllJbj . SJ jl » <L>-_p ^ 0 JS 
wJ^J 1 i ^pLw» \Y c L«»<Ij4X4 

Ja>- ( _ ( JU> C*i / d)jt* <Ui*j ‘ulsC> ^ Y tvijil illip d«»*j 

'J^kjr c-Jy ,y> XpLi \ Y 1j>-Li 0/j A* Jljj 


<iJUi b\ Vj. i 1 #j |»JL** a5J»- \ A * j ti j-i \ A * Jl j j J&>- ^ J^lkdl 

LjJ £)j£j M* Ja>- A*il_jJI t)T u*J J^*'**- 4 aJp (jjlbdl 

gjl) J_JUl iJufiZ* Jl iP oils' ApUI jl 'jjj ^ tAJUi . 

dip l^gj? \ Y Oj^**" Apl**Jl (jt ^^i*J J fl* ^ jA*0 ApLJl 

. (Idp-lj tla>- U^il ^ |*P_jJl ^jIp) t iji> \A' j t» J*i M* Jljj (J* 91, dr* 
Cits' laj Udy iCJ^IS fji ^pI* 4 ^Y jA U-$do (3 _^aJ 1 d)t Vj IdPj 

\A* Ja>- j^lp 0 j^** 4 OjJjjll O^J Ij^Ja ^ ^ ^'l*Jl jP dip '■O J jJl 

tySut JJUI 4-i ya“0 Jjb ty- M* Jas- diPj iJJJI y> ^j* 4 

(!)1 fjP jpA> liUi £jmPjJj « ( jZl) J>- dip ^jJI jwAi - I dfl"lj ^jJI <^J^d 

p-iju^S/i jp ^jJij o v o piw%w* a*jI jJi cauls' ^*dijj>* dip 4 pL«ji 

i a .«■?*. ii jlxp apLJI <j j£jj iti j*it *\ * Jljj Ja>« dip pL*> SjJjLhJI apLJI o jSo 
JJ d*; aJUJI apUI OjSo-j tijJ \ Y * Jljj Ja^ Jb JJUI 

Jljj Ja>- diP ( j»«*>J| ^JJ _jJ»»i AjuI^JIj * Jljj ■^* 5, “ diP 

ti^P V Jljj Ja>- dip CJ jJl J j£J jiiij y ^ i-J jAJl Ul . li j*i ^ A * 

^*Li^ ^ O^ylxJl jA AlU AjuljJl dip lUjJl tijSCj lli ii p 

U * Jljj ia>- ^jIp pUjj^I ^jj j-» t>-LrtP AajLJI apLJI l) j£j j tplwj'll/l 
ttj^^p \ o * Jljj Jap* Jdp plujjVl ^t^* 9 Cy a^^I*JI AplfcJI Oj^j to< 
t* jJi \ A * Jljj ia>- <jt JbjJ I JlSsAj . pIujjSM fijj jSpi SjuI^JI apLwJI 0 j^Jj 
£y* ,j«J Ait Ujj , ^j*>ojlJ aJ dS IJb-lj tiaai- JtAiUj l*Pj t; jPj 

f Ji J 5 " ^“V. Jt ^ JajI d3i d>*lj jlSU OjSo (!)I J jjbvJl 

^A* Jljj Ja>* £A (^>111 (Y-1 jjij JSv*i) i^jdJI j^jUl Jau>i {j» djdj»- 
ijji jjj * Jl AiP i_3j»«Aj bUj aJp jJalj V JlS" OJj ttjjpj ti jit 

4Pj*tmJ ^jlat^Jl ^Jd^iiij « Aja^jl oUJflUwJI ^.J ^wlJl ^ i , . lfl *pp 
i/* “cjl^ 4 i/ 'A* Jljj Jaui ,yi t^jdJI 0[jUl Ja^ LfiP 

O* i^*jdJl OjiaJl Jp'dJ (JjdJl o-li Jl jJlJl ^4jWl J laai* uijxJJ JUjJI 


o^ 



. ( Y - 1 : JSCA) 


jj9r ,jH ^ p #JL* c*Jji Cy^ ^** , i #jis 

0U» j ~> Jl jIjl» jupj .aJUjJI bj**tj IXjiMI Sjjjsr <u*i cuJjj (j'*-*^’ OL*Jj)l 
,^*-^ (Midway Islands) jy? J>-jJ uj ^ pJl «b^J ^jjdl £jjlill Ja>- ^yb 

i ^ o^j* i/V'^ 0 * ^*' Jj=r 

liUij Ij^P ) A * Jlj j Jflp«* l Ja>& Jf*- (JjJiJl oUfJl ^ uiy>*ij *dp 0 ) 

^~*y Cr+** 'jy* Jj-rJ i/t*s* Jj^J Jj*f p*^ 

< ^j.*H 

V jA i^iJI £*jWlj fj-il £iJ^' Jt^iJ 

Ob' lij, 1*1 tU# gijUl p^“ iJl O'* Ob lip 

^ Ob lij l ^ui .Ujj i5_^l Jl PV^ i>* W 1 * 

^jjJI ^jUl JapJ * jj~s> (3j^Jl y*j ^ tSJU-iJl b_^*I JJ, U«<T 

oY 


1*jj ^jlxJl (iilJtf ►U')Wl ^LujSlI dlls' ISJ j-Jl |*a*I j«m «uJL p 
i^l (>* cA)*^ 1 'M ^ - ji^ ' * t^l ji^* ' 0 Cr* 

1<S f-LjjSII j*— "I jj*J Ajji (1-JjiJl ^p»J t$>*U l*«T 

JljjJl J?^Ja>- y^UU dUij jjU \ o JJ yl, \ t ^ {ajj jyjbdl OjJj 
. 6jSi (Jw» l*i> OjaJI jJjl «US JljjJl J? jia>- ^Ip (Jjj^j CUi ^Jlj 

Ija of ^1 Ca*jJI LjuJ» Im/Lai J _^>- jj^jSlI OljjJ JLmj 

(^^>■1 j^SL«T jL^aII *yp (JI*4SaxIj ^j/xaJ ptaMj _ Ixt^P L<S ol jjiAll 

^a^o-SJI j|.,lai jL^jJI _ JJUl jlivnl L^Jlp JjLmJ cJlj U (!) ^Jl 

UjLao 'jMji aLaJ ,^1 il j>t£ (lij^lJl) ^ jJlJI j^iS/l J> ji ►LaJI 

JJi JljJ* Jjtflj .(k_jjyJl) ^ Vjj j*j (JljjJl) 

JiaJl <J_jJ=» JJ^S* y^UaJI y j>Jl oJa oLfujlj ^jSl I ^tAu* (^-P O’U^Sfl 

Jji» *L>-t[ j*j U-J yJl oLsjJb jljill Jjt JjA>l (!) 

D l*JiP gjt (jflaJI) Jlj_pl Cij JiP U Jii £tj*dJ 

iSy^ »j* ^ J^l (*J • ►l**Jl J If) £*i»j Jpt J 

.JjjJl _p«j 4Ab>*Jl C)j£jj u — iJl iwJj JLiP ^ j>< 1 oUait J[ JaAj { J>- 

cJjJl ^Uj J (i!)LjjAJ i»USJl ^ JZ$ jji ca^Jj 

ij^PaJl dJa i -Jyjj (AaaPjVI y*l^laJl jIjSvJ ^yLp <,a »u o.i.Ui* 

(J^* ^S* Oj\5 (»Lan^I JJi J_^l») jl OwJaJI oIpUL 

oLpUI clUi Jjw 0LJ)ll iJj* US’ . ,^l>*d! cJ j>dl 

• oUUJl {j* ^Ijjt ,^1 cjjj^tu 

C^S\ (Ji ^1 o%^l jJl J~* ^jlSx) 1 J& j 

Jlj j J <Luuj c*jb»“l LJLS c*i jJl jjw ol iJ^4mJI Cj^ I 

Jp l*^ tCJjJI o'i/ *illi <ils»AA CJlsfjd jt 


or 


^ (ylaJI) JljjJl cJj . Aa1s><wJI JljjJl Jajiy ^ylp a*SI j 3I 
JJu d33Jl3 c4jjJ15w*^II <CU *X^.uj jj jJfc j j} 41* (J^uul 

<UsPjSll 5/31 £tlsu* /p iikifcJl jklldl jt Ci jJl JL>-j 3 ^jIp Jill 
jt L* a3_j.> aJL»^x»*I (_^3p j_5^ j (i>*^31 o»jil j^j ■ jt uIpxaJI oujJIj 

jAa ^ yui . ^>131 C-J jl3l £• 1 «Uj J& j*J J^J J*- JjjJl ty> lt>y^A 
^Ju ( yJI oly«JI i3/l pAj aijAp* a+pja SpL* ^jIp cjIpUI 3^^ 
^ cJ^Jl £* JiJi ya* t^s cij3l at US’ cl^jjPj Olji>- <3/ i/ 

. JU-lJl ^ J&AJAJ US' J>j y^yJl UJ* 


i * ^) y/ yy ^ 0 ^ JS’ yy V/ ps^t Jl p^ 1 p*** 5 
i jaSj .((World lime zones ki*/ */^3^ *-* y (5i*^ apL* jt aSJj 


C*J y IfJUUj </1 AiJalJl Ot ^t t/Sliy J'jj J»* £* pi 1 ^' ^ jJ 3 ** 


i IS / aJ/» yy V , o jjjj Uy *&*j - V-*/ aaIsiJI - cr^y 

. bi jP US’ j^-w-UaII oJy31j yiy c-JjJ y-dj • ^y v j 0 

JlP cJjJl £• c~»y)1 U-i J^d t$ylj3pU* U]ou3l •!* /'J 

;0UpL- iapL* <^t) 1i / yy “1* ilo iV* t^o Jljj 
jWUJd Jljjll Ji\> .(j5«<y c*SjJ (jt» ■ ■ cApLl Cj^ ‘ olpL ' 

• J&iSr y "> ytx* i/^ 1 W :uiau! ' 

Jlj^Jl J U/wt ^ jisJ 'il ^ pJUSll oI^J ^yl'j Vr 11 tJ-^J 

JO) JjJlU v-LJI ^ </ J« 8dJ ^ JI 

L.U A-jyJl y Ajjyf^r ^ ^y Y“ Jbj ^ 5^ .(Y-V 
Jtui ^ jii! cJyJl 1JU ^ 0/J Ol blli </ 

at bJiP .l> yy n,o JljJ ts/ yy rv,o Jljj 


^ //Jl ►yJl at *fj* c ^ 

IJla ^ cJ/ Jl i pH ^ c^y^ 1 ' ^ 

4si j ^ Ajt >-y3 1 13> at y<j vilJiJ l^lyt tJl'j if" W dr* *jd 




A 


lf JUU Ujl >UI(Y-V tflj JS^) 


I Jai 4il Xs _p*A T* Jljj Ja>- £* (Jijj ,^Jl *A^cX\ CJ j 

c*JjJ OkbfJ cj yJl #Uj«Jl ^ ,Ai«j <0 ^^1 jf {j»*p 

.tijJi ^r*j<i ^ o Jljj £• Lajj>v* JuujJl 

: Solar day « ^yM***** J'f^l 

cjjj Jl jjil cjj dw* 0 j5aJI ajX ^jjJl 

Jljj Jaw- Jj> ^*^1 jJjA JjUlb AO*o gjA XjLju j\ . *1 JWi Jljjll 

t fcjlj oJ^* 4 us^bj ijii t-i/u U^j . 

l«^ , *«J| jl«u Jp jJiiJ jlfJl ujtyaJ «j5l,iJ JS ^ SjxAJl oSl cilbj 

Jl J J OAjJ ^Jju JUrn^Jt C-J^ill jilsj 

ijAj^l J 1j ^J (i^J* Jb *4* O 4 J* U^J^' JJ*- 4 J* 4 


oo 





cl jb J 3+mjZa OjLp jJb lJlUI ^am^JSJI |*^Jl 

(^-Ul ^jlp l Ai*»Jl 4yOi»«!tJ| 

p^ juj c Apl^i Y£ , ^ j ! Ij> *j^x<>J 1 ^j-Jl ^****^tj Y^O'^jhj IjoiAp (_jJLp* 

^ •Jtfcrf.'iM Ot e~5 Jij . SJli *\ * J1 MJjJt j S3Jb 1 * Jl if* iel* JS 

\0 ^tlj! Ai«Jl ol y> jjwkviJl ^jjJlj yi>wJl \a.,u ^X<Jl ^jJl 

■ Y Y ^ ^wixw^pi Y^ ( jjjj \ 6 t Jj^jI 

: z ^ 1 f ^ 1 

CJj O^i <LUjJl if • J^f uf*^**ll * -*J*4 

liJLJ i^L, o&A jj > jVl ^ a * - ^5^ O^Vl 0* 

*A*«j N i_i yjt ^jljSll wW»jil aJuJ <lLUl (OUJ hX*P^ 

JUUa i^-w.ll grju ►L^Jl aJLSv* j*© *i> dj £ j Mjt (^1 ( j«*Vli ajLSL* ^ 
L^JLxj tjjyB A>- jj> Aplwi Y l £*Sj*3 lAi 0 Ol Jl 

y (*j»«a1I ji^H p> i >*J • dj 9 ” <A/*^ u*H if 

l*jf»i)l iJi* aJIj <UJ J£ *Uitj JjI*JI 

J^aj ot ^Jl v-jjiJt ij\ ^ c-ililw* ,Jfi f>r*All ^ *jJ>j 

z**aii f^' if J** z*^' r*^ 1 -r^ ^ y-^^' V 51 ^ 

- !<l)t t5^ j (jiUo t yd> 

d)t (^t <ijii> V SJli o“\ ~ “ (z*^****^^ 

. ipL- rr wji on uu t ■ «Ji r ?ju o^ - 1/ ^\ ^\ = z*^ 1 f^' 

^c>*ij| c z ^1 0^* aL«* iwi^LJI ^ z^*^ " '-'e*^' ^ 'M ■^ J 

. 01 y ''y ,s c— j ajuI^JI l)j£i 

( jJLp yjl C)ls{«ji JuJb»J iAAp SjjfS" A**>t Jljj 'iJj *^*^ > *^J 


6 -\ 


ApLJl jA Jl jjJI C3j of Jsu Jlj . Jaj U-J L-iyC^i US^ AaaP jSfl SjvJl ^cUai 
(Jljj C*l J JjJpd Oja iS (3J 91 iiliAj . ljjj jS" ^jaJ I ® ji*f" AjjliJl 
iJaeJUl JiP j loLj (jwiTj L#* V - A S^ • {jr* ***^ (j ^ o- w Jl 
olio ( Jl Jwj«JI) Jiy>*Jl iJUJJl *U«jI Jp* J» U** J JsAj 

(_gjJl Jljjll Jas“ JjJ JjJJP ( ja»«CJI U Jo j tUUl I CJj 4-la»«JJl 
jlJj JIp JljjJl cij JJp <ol JJ « jL*^ll jJ^«5 j , ^yu^LiJI li^j ja . j 
o jJLp ijliJl fjP- I j£a* tjlyt J>«j Ji JljjJl CJ J Ot J*f«j aJLj JaJl oJL^j «UJ| 
fbl ^ Jaii fU <L*jj 1 Jj . (jSy-t tjLs>-t JJlli Ji J i Jilii ^uaJaj 

• I jQ Ja o A ajIaJI AP'UJl p L aj ,y ^ya^-LiJl (Jljj Ja>* t3ji jj * 4 . ** 1 i 41*^J| 

Jljj c*ij (jiij J5y*»JI <Jlj Jl l ~**J oil l 5*^ Jl t3 yJl •— iy^j 
Ji ( j^wJl oi (JU Ji* • c*s Jl aUU*j (lyJa ^ Y <pUJI J) (_g yUaJl 
ojU*l c lj^ la OjJLp AajIaJI Jj dlj Jl (J LoJ*P CaPjaaiI 

aJUJI Jju JljJI Ja>- oy Col lij Us-o iaJL» C«ijl aJaU* 

Ci Jl £y>*+aj iiiU* ojU^l o J&J t oliajl Ji jjaumIJI ll)t JULi I Ji OjCp 
S yill J Ij^r* JljJI Ja>- J- 41 J^UsJ ,j~wJl J Jaa- J Jij ,<Lf~jA 

iJLUj pbitj • ^ jL*j jjLj oil ^ o^jA"txA JaIc I Cj 

Jp <iiJi ^ T + t iiiiS \ i - 6 j£j cJJI J £*£>w£)i i«»y t)jt* « yill 
(j^A-^Jl o! US’ .5 jCp Uilill {j* Jl *-3UaJ >iJJjjj 

i^lii i ^jLo 0j>wdl <*y (j_^i A*ij ^jL* y«i J'iU* t5y~t 

®y 

aJUJI 6iJa ^i ^>y 0>l*jt US’ 

. SJUiA "\ , 6 

: Analima UJUS/I 

A^ji Si^ Aj&jjh {j* jSU* 8 pij AaCj JU jrijAJ ^ 5 jLp U-JUS/I 
w ,^j ii>UJl go^cJl £*e>ji j >~ I jl ^J^b cijl ^waJ 

(Y - A j*jj J^>i) JUI jt^wi _^l J^j • ^^wA-iJl J^Ui C*i Jl J*Ai>xve>J 


ov 


^Jl Ja>«Jl 3Jl»o A^l^Jl £*j?**iadl | *-J £)t {£_/ 

^t^y*^£ci\ o_^Lii|) AiLla J l aJI>* ^ y* (j<*jSll *— • *jI>JI • J a »*jSll 

(aJL*i pntj>«^axll ojLi^) AjUjmJI aJI>- y**? ^ (***?■ j* 

i Jsu* jSlI < _ 5 *iS/ 1 JaiJl JjLm!j ^jlpt £*1 Xl*3 y>j* j*-» Ot t5jj Ui*j 

^ U-Upj **rj* YY 1 , o j *^L-i Ajj-ji YY* , o ^ j*-aJI #*1aj 

ixj\ |»bl y* fji j£J xUJ ^y> jt> ^Ut Jaii 

J _p» ypji\ Oljji APj*»> l_it^>'l .U-JliNl £Oj*j bj&l 

jt ^l^i^ull; AjyhUall *5j?- ,jA«! iUjIX £»l^ t_ab>w» ^Js- 

1^x5* f- y* *Jsw ^su^stfJl aaIsJ-* ^ 0,^ U|A^ tp-Uaj^ll 

^jNl b jSb L»JiP 0j>w> Lf*wij J_p- **jljj*^l 

. ( _ r >wll A*«Jl» £jSll aaIx 

JljjJ XijJl ^ W^' jr^ 

tjULli JL>w jh il ^ 8 aJ^' k'LJ' ^ 0j5o Jljjll cJj £)t 
, A~Jau cJlS 1 lil ciUuj i 'M **s* 

:JUu 

U a^x* ^jx£l Y * |*jj '-r^’"' 

,0 °l * '\0 "' * 1^°* V M » "* * j* UJ 

A*U UJb 

k^Jj C Ij-fli \ Y 1 ^UaJ! JljjJI Cij it Uj : 3-{Ljr>l 
i<MJb ^ oj y» UJUSM goj^J ^ Y * r^« ci ^ 1 c?^ 1 
c«i i^li ^UJI JljjJI 1>+J iii-uil Uii J^ 11 ^ 

0Y >° Y'Y, 0 ^ Sxijll Ul^ll 

iV ^1 Y * ^ a^jJI .JI 4 I J'jjJ' Y +) i5^° 


oA 



: Latitudes ^ ^Jl (cA>- ji) J>\ js 
(JL>ljj!jX*Jl jJljJllI {j* 4fi j+J>*a (Jj o^Jl 

oJLaj SjJb Lfkoi j£ SjJb M* boJL* j*l I jt Parallels 

O^Li^-w*w* £jP ^tXti i£jA+,0 ojbp ^5b*^Jl 

Ja>* ^4 aI.A£jI j jJljjJI dd* jllait ciLoif ^j/ai\z5j . ^jSfl £»*•■>• £• 

l( ^j^JjfJlj ^U-iJl ^ w -l a itJb *]euu S/Lw aIjS**VI 

yjfij *- Jl »jlb jt A ji^Nl SjJb l^-i l*j Lfli" jJljjJI tJlA j $\ ja c)t Ja^-^bj 
e (*-^j ^ Oljj-S JJ 9 ^ J* J* 91 \J* ‘ J\ 

•.Up ^”j«S ^mJUwa jib jjjj 4 jjI jll Aib<iw*Jl ol jaII jil^A u^J 

jjJZ JkU> <jA/^ I (*““*** ^ 0^*i! uK* (*A^ ^ Jr*J* 



olj Jj V gtb ^ <bl£» ^1 C)^» ^biLy ^ ^Jl jSl ji m 

o* ^ iil~J I CjT Ui" 4»xU«-» • jfb 

• jr*jk$ ^ Y y*> ku*yS*Jl yi iilwJl aJLft ^juJj i jiljjil aju ^jljj 

<JU^' £* jJlj- 4 If i»»JtJl ASwlJl 

t^jr^J 1 oLilJp-^fl jl <J\Ia5I oLjIJ?>^!| ^Uaij X^fi jVl « j£)| £tk«i 

{ y OLSUl *X*J 4 mwJL liDS^ ^itfS/l ^Ja*Jl (jlp £*|jj| JUJbml yi 

V‘M SijljsJl jllja ^^**3 i^j-iJI «JL •> y»j iJ^oVl Sku 
■ V’Aj k jh>- JljjJi k jk>- j*l«ill UXj 4 iXiit 

•jA/^ 4>*>> J^>WI 

y \$y~* ^* £%> ,^Jl oyljJI lf)t <L>l£JI ji 9js> i^-jA 
0s< y 3 ^ U^Ie* ‘u^l $s •£* Wj &j&j JljjJI 

{J** {JjLSSj ^IvoJIji aI^Xa#^!! ijijpmA Ojj£j L^x* 

i Jaijj . (Y - *\ jtJij J5k*l) **0y Aspji J^JbJ O&nJt >AiP 

{J j^Jl fi'i ia»a^»j <!j,i y^r jt f.| jX^Vl JU-1 Oj^j ot bj ^y OV 

<\ * 4 jLa ^ U^J^' *ijO ***» V"^ 

. lyiSfy NU4 

JU«S ^1 ^ _^Jl * j5b fjxj JuixitJl ^*31 jJtji j^ja UJ AjJI jJijj 
oli>-j 4«w«p" ^JlLJl jjwLSJL l*[ t \y*rj VU*i (jkaJl A^"jA j! <*ift) 
w***- Jbs jOi j! y^jVl ^»k- ^ (J-JI j\ 1) ^1*23' 

5«JU x~»jj\ *j*b jiljjJl #1* UJ Sj^*shuJI 

Ujjl iJjliJl yAfljiNl Jjk (!j 1 lj>J 'tS*^ JpJ* C/“ '■*^->3 

UjiJiX* ijyljJ JjliJl yAi jii\ ijjio b\ iSy\ »jb*j j\ 2ijkw« L)j& JjjLxJI 

J jk ^jL, (lyt r jt ' 0 (jai ^ ' 0 

AO- V* ^ i^t) 4-Jolil jy v>t3b Ibr^i ^ 0 SyljJ Ji^uJi 


jj 5jIjc-.ni s j c~J ofijl i oN 1 ijto • W jt ^ 

SjjLcJI bjljU iLUJl ^1 jiSlI ^-liUUjft U*- (JmJI v“ M 
oU-jjJ JjLuil ^jjJI JjJt Oj£j cs^ 4jjLw*** L ' v -^ 

^jLo (*>-jj Ao _ A* ^) (>» o-*^ 

.(%* n.rA'O j*j)j \\\,w 



• ( jSj»Xfi Jey > I *Jjlj (t M ^ '• (*Jj J^-i) 

»Jb Ja>) flji-.Nl 5 jib •«-• t JaiJl Ji*J (Y-W) jjlj jJ5s-Jl 
jjljj I 4 J g\yj.~* .5 JmJI Ji^"j jS'y t/* f (u ^ 1 

yi iu*« ^fl y t j i_fc o JaAiJl uiUiiS' ojSCll 1 — Ai— v* 

jl SlL*-i flj— . ^JIjaJI odJ» £Jj<» l~A*dJ 

Jaipi- ^ jj <0 Sjjl jll (jP 0 jl»P OlXUI ,j^> _^Jl (1)1 (Jj*J 

^ ^ I ijjljJl fy* SjLp d)l£*JI l y , j e ‘ . ^jp/sII *■"'*?*'* 

£» j* (^N US^aj itjji*-- *> f 1 Aijljll 0 ^ *.)bp -a £*j>*JIj iS/U-A (M J ,^aj 

^ya.y; ^j-CUwj «^jljJI *«Aa ^UaIj jl ^JU^Jl S_^Jl uAspj flj— 1 

«Jp • LfJ ‘'djU bJ iUxJ d)l 4j^-jUJl jAljiiJl 








, ^l£JI tjP j* ( Y - \ * : J&A) 

JjiSlI Ja>. fjS> J**) J-Ul j*^**5l - ^ 

• (yy^ sj'j 

Jl j jJI c Jj JUfll^l Cw*LwJ J**) - Y 

• (yy^' VjD iSj^i 

. *>1 #j5li (jJp IaX*Uj aJU- ( t ) 

. Oli* j**Jl jlX* aJU* ^ (v- 1 ) 

.^j^l jIjl* (^Ip- UiX«Uj a)U~ ^ (g) 

: y J dil ^*11 i^lwAJ ^ j*Jl a*t ji ^ 

gjjJl ^JajUl jvJj»iJlj AjUlvAiMlj tlU Ol£dl yy ^“.P u^i 


Sji y AjUll A>-jjJl ^j>o iAp-Is" ^lOJl >wAyaJl fLw y j^iki 

(S' SiUi tJ gi ^ 'Su • **iji 

j»^cJl <l)l£ ojj . ji-pSfl t-AjijJl ^y*0 <L l/Ojlp 

<y° y *^l *yi*Ji ^y*u y 

^ULj j^Jaill |*^dl gijA y**jj AjdsnJ ^Jp IjAeLjj ■ ,JjS I As^jJdl 

p-^l L^Jp J*1 Lj y i£j»*t AP ^>w»Sll <_jjJl *S“yS^A 

AiyuJI JO A*»i? Sjtwi ^ 5 jUp tUrsa majour i_jJl) 1 
DUfc ,_jWJ dUiJ i^-JalSl |t^<u]| Ifci i»j tt OUpJI j~!ij 4j_JjwJI 

JsPJ ,_Jp bl^oMl oSl OLjwJI 

ujoJI apj^. JjU: p**Jl ,y v-y*** (Y - U j*ij JO) 

Olj) Xt-y^A jl (Lj^U) j^| VfcXf. IwJUJl y J^}\ 

IjjIjJI^ W lJj>- JO i^b fjt>v wi y dj&> ,_y » j (Cassiopia ^ jS3l 
1 / Ifc OU^vJ I^kn]! (*^dl y LjjjiJ IJa ]j „ AjjLa* y \^£-%J>\ ^ 
*/* (_Uij ^^Jxitll "Ssjl^U i-As<»uJl jaw* mJ *ij l «X>vl>*J 

OlOl <u«JLj jiVl o>»J ^2 j £-pj y jjSVl c-jjJI apj^^. oJl£ lij U aJU- 

i^* J*^-d <l)t yj . JL/jIJI 

<£?iJ (^I^A^JI) ^JlOJI iOwJI c**L«j aJUaJ UjS^ Ijl>- S^*0» 

(.5* iJUi^'Vl J*p AlUjb| (jOd '—aJiia tlaaJ> *£ ^»J| «jjk y 

.(jPjjJl 

(j-oL-t ^Jp *0 ^Jajdl p-=ptXJL> AiUi^^illj OlOJl y > jp A»-jJ Jj>jj 
Sj4>-1 Jxt Jai^L jiSlI i«t ^ p>J| ^LiJjl Sijlj ^jLj Ljjt 

Jioj i-J 1 <ui idUi £y>ji (Y „ \ Y) pij JOJlj iOl Jl L^l jJl ^Ul 

i y* c?>* (i 5 " ^ l y £j* ^y* |» Jtwi- 

OIO JUJ 0 i"0 *'0 aLaJj i I-P- J OJP t$t uJswJl JasL 

y |*J*«iJl ^ Sjjlji* I^jI yU ^Jp Ka aUUI AOSlIj 


pK^*-a>. 3 

^ (V.M |fl/> I,.,) ■ 


1 

...A 

V ; 
/ 

/ 

Miba 

• 


*■*'■•» / 

■v ** 8 

* 



>jJl ^ jfljw kp AmwJL {jtt** ^ m ^ ' (►*«> 

.^Sli v jl)Ij I 


J}iNl Jas- { ^£’ 1 *Uj ^^-JaSJl Ot ( t ) ^ 4- ' 

v ujjLxj sjuji otifc ^ Mpiiiji ajjI j o j&* i *djU ^ **-* cr^ ^ 
iiaiLJl j ^OuiS/l 0^ (->■) L*t . I»Ia ‘^■J i cj*J 

(o 2 * ^) ^ *dji^ ^ t/* l$^ ^ df i/f^' (*^' <y 

(1 ^ _»-) Jj jljJl l^iSf (->-) OLS^Jl o^J* iSj^ 

lojl^l (~j>~ ->- 0 ) ajjI jJl ot S} L*^-» J^j 

. jJiLxJli (-»** i) 

Sjr JaAJl j^Jl ^ JaSUl ^UiJI 0t (a) vUJl Jl UJWl ISJj 
Ulw c~«l*~« <)I S} <*rji ^ * j'-^h 6* c^o' ^ c)** - ^ 


It 



USUj' lil ui 1 ju* JS' & .O&Jl ufijp- 5Ui £»>*J 

ci^u ^ ^ J»Sll Ja^ .Up ^^JaiJl ,^Jl ^j> ji^’ i>* 

. cJ ^JJaJl Ol£dl A*->0 A>jL~» Ajj! jJl «^A CJl^ Jla-lJl Sj£Jl 

: tr «*i!l SipU**j ^ y Jl ajtjj JjO>j - X 
XV j-jli X^ Jljj cijWl^l ijJb ,>> .j-UJI a*l«3 SlU <y < 1 ) 

‘.(^Umi 

bjljll ^Li Sj^-1 a3UJI »Aa ^y t)lSUJl 

olyJI AjjIJ .(JiSlI Ja>> .Up jj-a-iJI ^Lijjl Ajjlj O^S * 1 

y* f'Ul jl ajj! j t5jL*d ^\P ^ * cSJj^ J\ cuw ,jp 

^jLj C-wJl y> <-il y*!l Ajjlj Ot *A»*j aJUJI #Aa ,yj J»Sll Ja>- 

^ ((») aJsJu Jiw (X- \X) jJlj.J^iJl ^ .(JlSCJl 'jtjp (**rj>) AjjO 
ijfll 0l£* ^ (w-0 o jlta 1) \j^J^ 



SJi>U^ o* ^ **?>)* ijjb ( Y M \ Y l j J£*t) 


(j^ ( U j£ gy y> (_»-) t^JU-UI 
y >Uo jJI C~w JJ*J -J>~ li—» SJaiillj _5- ;i_* it £*1 yi} 3a«JIj jiVl J »• 
jj***-**Jl y* <Jo>L*Jl <^iSll Jiw y l y l y Jaa'Jl L»t _>■ iu y jJS" 

• ***“t yj <yj^\ o jSlSl £*-la~« 

OJj y «U^ljJl Caa*<m jj£- Aa-iSlI J** ijt Ja?-^J (u) j^JlI <■..«*] Lj 

j CJ J fljSli yip kX^ljixJl Jjlll o i^XflJl flJUb ^i (JI^^Jl 

^ VV i/'J Js*J' *4 j 0 ^->'j W ‘cr-jL* ^ yy. 

jS y Xs- (<y t) Aji jljJl i£jU*j (y>) OlSUJl yj> J ^/Jlj 

y* ^j'VwQwJuJI ot AAl^lftil ^Jp _^Sl! 

# j £. II <Jt+pj y d)l^«Jl I*Xa yj* (->) <u~4Jb tjjJiy 

•(jri>^' 

; C^^ji Y \ Jljj cJj) oils ^«JI jlx« A«UJ 3JU- ^ (u-j) 

^Ij •tjA-t^l LljjJl ,j^lJ »j^t A>-ti 'LajJ OlSvJl j jPjfi &rjS 
Ijjb oiijijj . JiSli Ja*- y £l«jjl kjlj y ^ 

XJU- yi » jlJUJ y > jSll jda** L Js- 0^*JI ^»y { ^e- 

6l£Jl yo j* *ifjA 0i> *■! # jSbj u)Us > jti £*y ^ 

Y X , o j \ JiJl ij\ i^iLp>\ JLw Xp \ jJl c%w y cil yo\ <ojlj iSj^> 

y»y lij I; OJi y*y*^\ ^ OlSUJl gy OlS 1 ljj..^rt •**■)* 

I ^,* a jr* ot >JL»u iXs^ljJI i >AiP u«>I y**\ ol^*Jl 

ixtil bj£i Ajij niUi (^ - ^) |*ij ^ )° 

iJLn^j nj OIaJ j*1Ij (i) ^l a jtij jJi^Jl jliXi* |_^1^ #iX*1*a* 

»I;_J (^Wlj SjSbj OU^jaJI jl>x* yi Jj^ll ^ 

• * j5nJI i - j ‘ / 3 ‘ m* ^ *JUlWI jl^U 

5*»it J*« “'jjIj J ; J t)t Ja>-!AJ (J) Ol^Ai <u*«xlLi 


ijljJl oIa J SjjI jj| x^>\ J\ c-m til ^pJl jl 

A f f ot Ujj . 1 1* J i5J»Jl (J) OISCJI Q0J* *y 

^ ^ dbj 'J-s^l jJl C~w (jp (j^ o JiJI til «Ujl j 

: Ojj* YY* , o 

i|»J — j ^1 = (OtX»JI l j^> j& <U- jj>) J |> t 

J J cu<w ,jP olj>»Jl <ujlj (_sjL»j ,«aj) 

" *» 

0^» 4*-.p YV, o = ^ J. I ^IjJl 0} d~P ~, J 
(j-^-ill cil^l ijlj - YY*, o = (0l£JI ^ j* lorji) J ^ 1 ^jjIjJI 

• wL,p|^JI £j£* 



S*uU*j ^LsCJl ^jfi. Ss-Ji jujbJ (Y - \r JS^i) 
• Jt^Ji Y ^ fji Jljj cjj ,j«4*tJl 


if (J-aAII <ijtj t)! Jb- 1 ^ (l_j) CjISvJJ S.-.’-' l. ut 

cS* - Jt\zAl i !> V 'iji v ' V W' JU*» J\ 

^ Jil Ifl ij i(i_j) DlSCJl f>f Xs-J* ^jLj 'H ojljJl 
jt (►Ijw'ill SjSb if jlx* Jj*j ^t) i»._p Yf,o ^jLo ^1 i ^ t 

SjjI jJlj 1.1* JU-IJI yi fu jfv> Jj* j|Jla« f ~ T fuu 

hrj> Yr , o VfJi uiUu A^Jl ^ f\\ j UUI 

. O&Jl ff f 

J»P <mm2aJI *ijl jJU . viiii {J***’ Ja»“^J 0 j£!i L 6.n\ f L»t 

if^J ifj &*AJ\ £+**» f JjJ (_>-) OlXJI 

l-ftw fl Jl f (->•) jKJl ( ff if ■JijJ Sjj>-S|| . jJiUxlL i ^ 

i-Liu) f YY, 0 ^jUmj ylJlj i ^ 1 4Jji_jll jIJaai jSfl o /JJ 

if i_il j^>\ iijlj <iU.il j # jSb if d)U»j*Jl 

l f f tjU* J^W^xJ A^-ji YY , 0 ^-yki (lit Juye>\ ^ll C-A-» 

. (— >-) jl£Jl 

■ ^ ^ Uljj (^■Afrdl jliA* ^***-Ail JL»Ui SJU ^ (g) 

• j4^*' J>*L Y \ c*»j |jM »l l £Uj,>l \)\j 

(jb* bj[A , w U oljJl O. A **< l*jl^>ol A^jlj 1^-3 L '- W -H IJ UJI lijijJi 

if uilj>*jl ajjIj f Ot v* 5 ^ • j&\ JUsI jJl 

_^a *uliJl i^^L* <Uf ji YY* } o jlJ-« [f*f ‘SljO Cha~»i 

if, if f JLye>l^l <1)15" lij l#I 0l^*jl f> f A^jJ 

X^l^ll o uj(* OttCJl f> f A>"j^ jl>JL*j f-t SjSb 

wil j»Jl Jojlj jl«U* Ifi* \p~jJoa (YY , o) jlx* f»f ajjIj t|jLJ 

fl JJ ^rt> H J 1 I^Jl OU b| l^l • V Z <* A iMl if 

cJI fa I <Ujlj aJI v^AAj OlSUJt iff AJf'jA 

*\A 


jA I jlJLt & jP 4 jjIj j\>Xaa L$JJ il^ljJl d-v< v .*** £j& 

.hrj* rr,o ^jLj 

qP jJji* 4jjIJ (jt Jb>«j (Y _ U) j *3 j jJjJLlJl j_jA4 

• wj ^U-JI 0j £l I 1 . A^ 3 i ^p> (lj) AamwJIj 

(<~j) £)IX«JI jP <sr”jA c?jL>«j V *ojljJI «j-» . jJ&lisJb j ^ t»j-i 

ijjlj (^t (Ja4S i-J p t *bjl_)Jl tijLwJ ( 1 — j) <l)l£*Jl <l)t i} 




< y-u ipjjjja) 

1 J T* *~i * Y ^ Jljj C*ij ( j***&)l SJpUtvM £)t£*)l fjPjP ijp j> JbJLrw 


Ol£Jl ijlj SJUJl oXh jjjj c^w ^ 

**->* ^Y,o i^jLo yjJl (^^>*51 j\j* uPj* iujlj) SjjljJl jlAiw 

fjd j'jj ^^wll X.U! tf- (j^jSl! jf*A J-* JJUJ ,J*J 
cWJ Sj^Jl v.a va . t (J) Ol^*J AamJIj L»1 . j.^. r ^ 

(^jL-3 ou-i (jp (jwt-lJI J*« 5jjlj 0^» i£J»«Jl jlJUj *1 ji^Nl 

*Jjl,)Jl (jSvJj .JibxlU l|j^ " J* <-l *<J ijjljll 

O&HJ • J f t *ij \ j (j) cJ^SUJl ,y» ./> kjlj ^jU *>l S 

(Js^ *djlj ^a» I>>1 ( J) J jv»p*1I 

i/*J jl**-* ^jlj {j* (J) ^ *W»IJI £*ju» if 
Jj* •'ij'j J»\£ </J0 jpJ-YY'jOeJ^t Jjjlj ot $\ i^rji YT, o 

• ( fjf* <J (J «X»^ljJl C M> m u £j0 

jlX« Ajj S_yS3l oivoi £/Li (^JJl C*-) OlSUil JUp l»t 

«»■ , ~>" X/»l ^11 C*a*a< ^P J** Sjjlj C)t Ja»-^i Ui|» ^JJL^Jl 

t ^ «P- AjjljJl *li*J ^Jl)! (~P-) l)IX*J| { jJ> j& Spf j 3 jj^P JJS ^1 J ^ _>* ijjlj 

(^a^JI jlx* ^y> j* <»>ja) i^-jd YY 1 , o i^jLj ^Ij j ^ \ ojljll jliiw 

\j^ ^I^a* kX^l^Jl c.****> (jp ^jjI j JJ o L/ijf iiip yUj 

*-*soj ^ (-s-) c)lXJI (jjtp YV, o (^ji^JI j|jl* 

• 

: 

L*i t ^AUl <ii^ iyo*M ji*^ 23 ^ ^ ^ 

Ijl^j {J »+£S\ £UJjl Lljj jl ’iU ^UjjI IjIjj t/UJ 

^1 J^p-LfcJl i.jfirNl i j ^>»*>» u^p Ol^UJ 

t*j y^jJi ®*i> {^ , ^* 3 .oLsJi i*x* ^ 

’ 3^*?* aajiAII jJ^p 3 ® jt^ iiLl^j 


V* 


^ i| ax» aJjOS J sjJ&*a j y juixJl jl^ jt ju» jJSSJJ 

L»| IjIjJI o*^ (j^LSxi Jl Jp lot i2Jj i_i*aJ U^j ^tJLlI oj jujJ 
1 *bt * A*AJ ®J^-* J| A^»U>«j| Ai£l J Oul (_£jjluJl jj53L 
*Sj»j 1*pIJI il^nj a*.*^ <1 i^tjJl ijP JtJl i) j>*Jj ajIo SaLJ J Up Jl aJUp 
. Ojlill jjP AUAmJI J^ a--g J^ CUJjijJI ^l«A>mi»J jC*J V ^JjJljJ . AUAmJI 
u-’ij-'Jl ^ ^ "'J* J^d L» y>j JJI 11* J jlfv ^Jicu-j lljj 
J* yV* iJUJl #1* J jj-^iJl.j tSextan ^^.Jl ObuCJl J 

*iJJ ill'll *fJ ^“«P ^ * d>j\**i Ifr^i-Lx cSjL^i SjJlii ^ ,_^Lvi»l 

. ^>-ij ot j a* jj oij-^u ^-aUji 

^j*^* 0 -*) « JIj (j*j* (j* *jy& ia**jl J <l)b»5Ul jlf^- ^Sjjj 
ol* a*»j C m s S* jSj (Y ~ ^ o l»jj (J£*£) a^- ‘ l * L* jIjX* ajjIj aJLUL 
* ^ * (Jl j*+? o* jv*«A« yjJl 0|i lUlj IjiU-pl lw> Jb oLt-jJill 
VUwl ^jJl J*«*y Jaii 1 * UjllL» AjjIJ JjUj &Jfc»J| J jA Uu» 
jjldj • ^llaCUi'ill <A*P jl^aJl JoJ ci> Jj aJ ^UJl jll»|j ludjv* 

SliU^j ii juS aJj^ (->•) £l jlll ^ Jill yS y Jj>. 

. j^jaJI I^JJ |*-*» ^J| jslijjl £y* S^l Jl AijSjJl #-l_j^-t l [ w ucJ ij * jiJl 
JjVl i-ijtu (_i C)\j\ja { y‘j$\ ,Jp (^Aj^jJI oUfcVl ^ C«ijj 

(>• vJ^ (- j “) *SiUj ^ &«■* C^) JVai-'yi sT^ 

j^Sfl (..l^ a’ Jlj (jlslA* Lfivai (j\ll sT^i OyC# AJliJl sTj^JI l«t Ajj^jJl 

pH 1 iJ* 1 VjJI y^> Jllul &S- objl jla OIjT jJI 0 j&j . ijHi 
j*Jli t5jloJl yAjJl J*-*— *2j ajI.Aj Afif ,y cull j .(^Jllll | 

civaiJl J5^>- O-Vjl 1-illA^I ls*»J (^) jlku Aj A-Ia^- jl Ajujj ^JJLm 

oT^Jl .l*j jlkJl 615U Ol •( , - i ) t>»^l s Lr* i>* ulUlll 

®Ujj yA ajjIj JS" Ujjl ^Ucu till* j>*j 5*»£l"JI 

VrUrj ^Jljl JUa jlfjJJ v-Jjl oUj^ll ol* J| «Ui>l;j . hJj* T * 


jL/> J\ p-ljj! ^vw^wJl A^-tJjT t-y*& #>A>« £y JJLflj 

.U) £ljjJI > XsJaJl S^^JLj 

(jjj5*wi ^ *• j-^aJl ^ ^Uul J* ^1 ^ l Jj> <l)b«^«Jl *iji£ 

0y> *b^' ij\ ®b*^ (>* f Cjtfij* iSf"* ij* bL, ^ cu 

4jjl^)l <+,AK*J? (^jLvwJ JatUwil £'l*kuj| jjjJ 0J^v2>fc*JI 4jjl jll 



. lft« t/*' "•t>>r^tj 6tu<JI jlf* (f - ' 0 : 


,l*sNl ^ >4 ot j*> * < X ~ '° (*■> W 

uij- -oy* t(<J) sT yi\ ^ oliiJl wAvaiJl y G-) Jl -*" ^ ^ 

U-) ^1 J* (y) r^ 1 <iji 

<^1 um ,/j a o-b i/ SJUJ1 #iA ^ 

j oUJii l wj .Jj- oei W 1 



( j _a) (jjjJljJl ^ ^aJI -Xiii jl^i»Jlj Llj jJl o*-I ji 

j»— J JlS Sj-jJ *1* ^yLJL>Jl ajljl&a ^ j2i\i clUS ^Is-j SJUIS’ oLy-j J& y 

. 5JL*IS' a^jJ 5 j«xpI L^-* JS’ j»-JI \ y < * 

: tfypj jlfyJlj J*jJl Xpj 

tfJUl ^jJUI xjlpLww (JVjju^I iiy.) Xjij5’ ^*JI si _^«Jl Iju! _ ^ 

■ J ** J* J*** iji I^R 

t5_^“Vl sTjJI jjxJ (Y _ \ 1 j*j j J^*i) jlliuJl {j* jOu> - Y 
y.^A j <Jb» ^ JiNl Ja>- ,Jj> ^lw cJJ lf*i oliJSJl *j>^\ J^U- 
(y*) sT /*Jl y» C»*j£*jl Jj J^ibU (_£ y >- 1 S iJliA ol <L*j< 1 jJI 

o^*JL« LgXjjj ^/Jl JiSfl S jy*t> J*£xJ X/»I^JI {jS- (ij) sTjJI 

. jUai^Jl <JtA>- {ja 






• *i cM U*>j oii-XJi Si> (y - n .y., jo) 


vr 



kiUJj (_>.) sa*L**j h £ ^Jl olyJl US’ j>. |ij _ r 

isaiPj i jiMl x*\J\ ^ ^ i*5LJl g-Uill OjSC. ii«>o jAJ! 

sajjj*- olyUi ijy# jfoij tfyJl e x^ c j^,\ Sj ^, ^ 

• (Sjr~** u-k y »J y# ykj Ji>- 

j'kb »aj>L«*j ^yJl t# U !L>- jjdl t j& _ i 

. OlSCJl ijpjp’ Ja£ iA*o ^UKjj Ja>- JCfi ^-iaiJl 

Ja^ JjJ*J Vj-A^a i -ut jlj ^Ul Js- 0U«£Jl j5Cwj 

jiVlj . ^L^all jiSlL ^iyu Uj AiP la*] j >cf *Ji]| JiSl 

kj*~* $J*S 4*. jt < JJ jJl y. lJU) &L. OjX. al gk- y SjU 
•ay*^ '^j*. ii*^l k>> {j* y £?y~ 

*a> i!)t ^pU^aII JiVl y i»*£«i*J| Sjj-^aJlj 5 ^iL*Jl 

• k*~ y> j^fJl 1*1* ^liJ_)l «Ojlj um (^jL«J 

l>*^ k>* y> ^laJjl ^>a0 jjA3j {fi+i ij^iJ 

0* £>&h <.a*«I^Jl y J** 1 >-ja J-a>iu» V y 

. il)L5v*Jl l y jP if?j> JjJ»J 

• If'ba 4 ^ ya jj* a^b A k*a»» J jJ» i^LmP" 

S j5b Aaj Si jm y Syy ® a^ k*^ J j k |*sj 

Ajjt_^ yjSfl j5y y> a<w ^Ij (y) j ( t ) OKJI j*j yJl ^jJl 
ULw*4j ijp jSlI jS'y y* aju. ( 1 ) ol£UJl olj (»a) l*jlai« 
U>jJ ^jJUJljj cjvt^JLS’ IWA i^ab*j jAj <Ls^jSll Sj^Jl jLi i^ivaj 

oJjJl j « jLfsii M « jjb]\ jJei l J uoj , (_>- 1) <uJ »>■ k_j ! iJL-liJl 

i^i t i l^Jaux^ J jk JU jk» ^yiyJl (i jJii) Jjpji 0 * t5jb«j (>-J ->■ t) 

; ^IL u Jl ys yJl #j5b jki L-i^aJ y 


Vt 


T 


= (j- V)U- 
(j - * ) L>- x 1 = v_j t 

t! ^ISCJI isL»Jl 4i<J tsJJlj ^ f- Sjlb (j;t J ai c-ivsu o! 

AjjljJl «— |C* t JJ ypLA *1 Ja >• JLP 0 j£}\ Jai t-flyaj (^..jLwJ »_J 

* H * * 

o^b h*p%* 0^> iDliUJl fjAjp i>-_p l$i* ^J** Ot Jbu *\* 

! jA 0 jSi) (— J 1 jj-jlSvttJlj jA J j^yJl 

dll (^t («UjUsuJl *\*) Ls^X^Ja Y = l jJ> jjJl SjJb Ja>»4 

(iujJLkJI ^yJl i>^ * ) l^xnrVA X__IL x Y = 

V 

(ajjUxoJI Qpj * Jl ASfJ.1 “ *\ * ) bf X £ * * ^ , V ” 
bj& clUi ® ^ ^ 61 **->** J 

IJ* £*1 yJl SjJluJl Ja-a** i-jLj>- JjJ* j P 

IJa Oljji *s>y» ^Js> apLj Y t ^,1 e> A*viyJl SjJIjlJI lu>b« a*^J 

, ajc-UI jj> ^JL5UL 

•j*b ^ ^2 j Ifjt cuUp bj ajjJx51w;)/I bjd* OIjja *s-yM a^-jl : Jli* 

.S/U-iWJi ^ j^r\ 

:^>l 

Ai**3 \ Y L A^ji T ^ ^y > ^1 SjJb Jai \Jlaj „ \ 

<°n My - v ) i>- x 'xtva - 

°0A MAUr-xVTVA® 

,ao ot x nm - 
Vo 


= AAj»i \ Y <■ V N Q0 jjJl « jSli - Y 


, n 

oioo ,V x x Y = 

Y 

^jLs Y'mY,^ 

‘. ILjSM fJiU-aJl jlyaXsM 

Uii \ Y <.hrj>r\ ^yJISjSb V- ~ ^ 

( °Y^ ' \ Y -°V)Wx 

♦ ,Aoo$ x i"V,Y» 

jS-.^JuSW^Yi - 

Jr-^ «3> >*J * > YY ••>*** uA^' urf ^ ^ ^ 

. <lLkjb| ^SC«j 

i ya, av * u + rmr *^^>1^x1 

, *pLJ| ^1 


oUblau^i 

QaJdUtf St 


'• ^ rk .i oUUj'ill ^M*j 

W o^' jt V-5 5 ^ 1 oUliyjNl o! wij^l {jA 

• U~«t 0^ u^i kij* U lijj (_j jiJlj i 3 jJiJlj j JUjJI ^ 

^jUJl bif»- c5yJI t^ki li^-j LJjj JkJl *l>j| ^JLo Ui^J jJ $k*i 

VJ^' £r^ ^ •-aUJI 4t5j«Jl Lif>- (JLp- ^ jiJl ( m ? w) U^j 

oUbfjV! ^ £*" ^ oUl*Jl *JLaj ^ V yi >Tj .l*j| JS ^ J^JIj 
. (V _ ^ : (Jij JSCi) Y Y , o (^jLo J£ ^ (ijAJl v*®jSll kU>^l 

<l)l£*Jl «bful jAj 4j (J^U- *LfBj| ,_y9jSl! £tk* jjlp 0l£» J£Jj 

OlXJb q^jjl Jlj_)Jl Ja>- ^ SjLp y. {^JJl ^»| yyyjl JUjtJl JJ 
Jlj^l aIj&»I Oli ^Ubj . ^JUjJl ^kiJl J} ^ ^JJ | J ^jVl ^k, 

tOlSUJl li^J ^lyufJl «b>Jl jA 0 j£j J>\ ^^}j| UJ j^kJI jh! 

VJ^'j i/M ij* ua* 1 .^ 1 v >J'j J .r^l i/ 1 ^"' 

.6L5UJI IJ4I ^-Jl jAahJl 

£?•>* ^ *M u^" W J* Jysi Ot JJj 

V 3 ^ 1 J Jp >yM I ^ Ot Sfj! 1-^j ^j'vi 

. Magnatic North JLAll Geographic or True North 

S^l jj>nJ JUJJI ci>J! y. ijLs j* JUJUI Ol Ui_y> U5U 

YV 





yjjSCA) 


JaiJl i!)Jr» liJUJjj . SlU*i Aaj- ^ jf> *XjIj <ka J Jt«j liUjj jAj <L*£jSll 

*L*o! fro i^iuli xkaj frj ^jNi <J* £y i 'jit cMjN 

^JDI olsfjVl jUJtJl 1*1 1( ^2JipJl i^i\ jk3p}\ ^JUAll 

i sy <ut ^*jb c*>»! |Mj j*J lij, *i^jJ\ ^ (UmJ^UJuJI X^^ll jxj 

ijJpLij O^- 4 uJsaII £ljUj . &A>*a 4*4MJali*^ 

W j ^ J jd VU-i (JiUi ^-.P V* 

JUJi ^ BooLhia Li _jj »jj>r *-y ^L 61SCJI Ua "by 

^U-jJl cJfliJl fry frj^\ 1 J* 0l£* (jjrf -1*^ 

ja ot ,jJj La #jLi^i/l j^oj . JU-UI ol>Jl ^jm«J»LA-»J1 


VA 



J j>- 01, jjS A>*~j JjJ-. S f-Ja^ js^i ^L-lJl iwJuJl 

Alt dUi! . Ajw^»jSll i ijSCLl oiUJl jjJJ i_muoj ^jAvwit J j>- j 

JU-lJl aL»*!l ^^ip JL-iJl ob>«j| jJaij ^5l»Vl A^wJb 

i 

0**^' Oi^ Osi S I J ^•/SS'hwJ I AjjljJl Lf+^J 
4 ‘'O* 1, JLmSJI (3j*i 0 j& Si ajjIjJI oJLft j . ^^JjL’JuJI 

J^) J 9 "^ C*»J (>«J ‘- # ^ P J 9 "*^ OlSvl ^ Iwibimj *jl U S 

l^Jp jSUj JaSt jiJl (jA>o ot ‘AsjO OLs-Vl (jA»u ^ 5 » Aj^i La (V „ Y |*ij 
JaSljiJl ^^Ip «LpU>- IfJLs^J Ajjlj <U»J 

*bijr* (*^J <^!l (jkLdl Aj>*L*a aJL«P A dXPj . Lil ^p _fcisj| 

Jije> (jB> ^~Je>LJuJl Li^Ls^ll Ajjlj ^jlp (j5Uj If! 

j\ Ajjlj j\Mj> LfJ £ J>y ,y> J*l\ Ufj OJpt A*pI>- (J 

£f>* O* ■i-kJ ^5*1 (Jb**U AmmJIj ^^JsLi^Jl u-ilj^uMl 


^ii&Lkn 



JUill »UJl ^ ^UJI dNa^l Ljlj ^ (t . Y : ^ jXJi) 
• (^«wi»UA^Jl JU-Mlj ^iljApJl 


oLU* J Ait hjj a*^ ^jj^\ 

l/ s j$' ‘W* 3 ' *~*i i^-iil y«J?UiJl JU-iJLj ^s.j ^J| 

Ajjlj Lfclp U^J>y &uji. cJlS ISJ, Ait US’ . tty*, J£j AjAUJI aJU»jJ| 

aLs£»jJI £+eu £)t li*ip aJUJI oSa ^ Aiji 

0 J j')ll ol>ol JJ-JaAj Jp- ik)_pJl (1)1XJI jJLp ilajjiJl 

*>t+j)y (_g*AJl ^mJ»IXk^J| JLjJt jjIp 1$j (JU*iJl «1>J| jaxJ Ajj*»^Li*J| 

UjtAX^'il! Ajjlj (^JjUo Ajjlj j*>-Sll ol»«jVl {jA yj& 

t3„r* u ^-JpU>uJ| i»j^lx>.'i/l Ajjlj Cols’ li| t£j>-] ojlou jt . AJbUxJl ySs- ^ 
°lsf»il yi OjSo ^*»Js>Iaa*JI ci^lssi-^ll AjjljJ lx*«Li j_^l ywfJi JU-iJl 
cJUJDl ol>*jl ^JU-J AjI^j £jA ti i>- |%-w*y jj^SoJlj i_J jill 

. 615U1! ^jiLJUJl 

• AJl^Jl Aakolji . \ 

(, yi I l>i^J ^ ^IpbjuJl JU-UI ^ il)l LJLp |C>Ci aJUJI oJLa ^ j 

I *ij\j ^»C«o pjjli&lj JjU^Jl £yj UstfjJl ^IJliCwilj ciUSj 
uoLwjnJI <jijb |*t ti j*i Ljx » ja JuJl>«Jj 015UJU ^MwJ^bJuJl 

• JU-SJl feJU jSUj 

: ^Jaill |»J«x)l aJxJ JJ - Y 

£tbkurt l^Sl ^JU-iJl £)t (J*oi 

V^jSn S^SCJl J* ^Udl ^kaJl teJ llfc ^ Ja>Jl *h 

aUa! Co*LmJ aJUa) t>lsf*Jl tAflf-b t ^)t»dw. l l i_JaaJ| y*i #U*jVI l*i> 
aJoU I^Jlp i>11«jj AUfioNl IAa ,^» jjp^Jl aI^I ,_ # Ip jMj ^1 ^L-SJI 
0 ^*tI {j^J iJa*oaJU lA^biXxJ ^S^J| ^ ‘‘Iaj .^JU-lJl c-iuJl 

{y APyJHJt AjI^J U J$i US £4ji J&J L^l t>li**jl (l)t 

iljC IJl aj .Usra Minor c-jJI *Py^ U-U 1 (jll*d 


A* 


jliX* t JajJl J j>- jjX ^LwJl u J m JI C~.Lo 

^UJLlI ij£S\ ljUoj ^Ja** {j* lpLn*i bj li-ft 

i^JaiJl SJaij J-i—t jT c£^ l j^«*va> Jl £jVl iJb- ^ Obj j*Jf«Jl IJ* 

i^j*i JapJl Ob' 0*sljJl OlS^*J 4 ***>JLj (^jlwwJl 

(_ y ; U 2. 1 1 ^j»*Jl Ob lij Ui JUjJI Jf*u 4f*£j iJlAj JL.pl jJl 

(J j* illiA jt Jap-^Li (^jU^Jl i_. Ja jll 4*mJJ1j jLvJ! j! ^^**01 (Jl 

. bU^I jJl Ol£*J ^iJi>Jl JUJJI JjP I jL*,i jt tijAJ «U<ajt 

j£*i) - J> " c/* IjJLp j ISJ 

ob ( v ) jl (l)^^UaiJi ^ ^ (r^r^j 

(a) c(-?-) jji Ob bj L«t lUU: ^JUjUi ol>*jtAJ 

ilL* Ob tX<ol _^Jl OlXJ <u**jJIjj cJawl) <u**jJL jL«Jl jl ,^*Jl ,^1 

OiiJ Os^^ l/ (*-^l Jl ^IwJl Ob*-jJ Oj^li (3 jt 

. ^LjJl (Ujmj'ifl 



. ^-kili ^ji ju <>ji il*rti OjW : (r w r : ^ j£a) 


JA J ^3j Alt ^-JsuJl 

*i|| AjjWl Ai^jjJl {j* (1)1^ OJj 4ji-v^Sl I <~J.Aj| A&ja&kA 
t Ljj^AS" A&jaj^aj 1 »— »jJl A S>y*9pA ^4*^ (3^“i ^ 

Cul£ li| ^^-JaiJl fcjy J Wi (1 )Ui«j o^*>-Sll 

. JUpJI 0^5v*J <UwiJlu jSlI C«xJ £-Aj £+0J J i-JkVll APja^i 

^j^OwApJIj jlj-jSlI <-^ 0^®^ t-jjJl A PykSyA 5JpL*ajj 

j*j»*iJl (1)L? li^i . t>.iJa,2H JL-Jli A >Sja Jlllljj (_^- J aA j l ^*>«iiJ Aj*»JIj 

|*j»*xJI ,y> JiJ jl J*t Jl £*i V*^' tey**** J Jt* 

J ^»JajUl (l)t Jp viUi Ji ^jSll ^ a * - J* A*«JIj 

ojiA j c^ 3 ^' J1 a^Ji j&Ji <^j j uva >»M J •&[*- 

^i\ ajjI jJl ol Ji»-%.j • J' J* 

. jlspI jJI 0^* (j^y 1 M\p 

l_A v6U J JljJuydl JL*A)I oLi*«jNI JjJj»*sJ ^JoaJI ^|J»*S*«(I j»-jj 
AJLou-Ml ^*-i 0^1 •— As-aj J 1*1 .Jail , 5u JUA)I S^l 

i^ij^rJi s-^' ^y^ ‘“y*^ 

. jybdl Jl y«*JI JU-iJI #1^1 y> aJ jUuJI al^^l tijfaj 


: l _ r ^«M*Jl aJju-»I^ - V* 

: Jl cij aJ s* ill*- J 0 ) 

a*oI *~J> j ) M o j^Ll JU-iJI v_ d./<*l' ^ i y 

^ -> L « jJI ^ ‘■W’ ^ -> ]Sa ^ 

^XJ| Jej JUJJI Jl A^ A^Ull Jt c V ^Jl Mr J ^ 

A^i JJWI 0l» >1 S jS'^J OUa^Jl j\^ &> {X j ^ b l ^ 

SJ3I 0^3 J lil ul . JU>JI 


AY 


Dji j!Jl« t _ J U J-«Uj aJU- j SjSb 


: JljjJI ciij flU- ^ (<-j) 

JJUij t Ou aUa! ^3 jj^Jl <U_jJ |*-SUi ,j*» a)1»<J| oJa £*aj 
^*JI IJU JJi ol lap-^Ui t jl^ill oUaSA cij JJ (!)_>& Ol v cJj ,_$* 

Iwu jj cJI jJl iJLfc jj—Jl (Ji» J (^jUj JjJajj 4 5»- jUl aJ>»J Ji 

aSj>*J Iamj 4jI ^jmJI ItaLp ^JJp 

j*j 4<J JjJp J *&j £)t JJ I (_j* J>-T Ji AjjAUiJl 

gJ-yCLj ol UJ^xil , fi y>~t-l (JU&\j iA^Aj 

t j*» iiU^Jl i -fl t /C' ^ d)[i liUi ^ j t<u mij JjUI ^jjij2i\ JJ »j* JJill 

J^JaU CJ jJl l _yJu jAj ^ytJUJl ^yl^isjJl JUJlJl «L»ol ^J>u ^njiJl 

« ; J LJ | C««jlj (J^jp ^jip 

:5Jj>JU_k-l^ - t 

o>ApIm«j jlfXJl oLpI +» >AjiA>iX) ^kXxXwj ^jp Ip - jl^* •jlfP aJjj^JI 

. JLaljll j*J <LmJJ1j tv?L>- 1 ^j>- jj A >- y ijl l^ljla^Utfl ^i 

jt j^SiNl ^pjil ^ £py Di \a\ Jl5wlj jyp oJp ^ <ljjJlj 

US' oli jt *ijjS jt iJiil JUJaw ojplj i£jli 0^1 <l)t UJj t^-xt jJl 

{j* ^ • <n„«i4^mJl 4P*Ul l ^ '■»* 

UjSj^ ( apLJI ^LmaiI 4**U ^Lm*a1 J1 r j ,. ? .,!•<>. ^*jJ 

|»-* j *j* 4^J>«i*M*Jl O^SUJl { jp jC> iL>- ji (jiiJ CU^> 

p>jl JJ® SJpU~*j USUl j^SjApJl J U JtJl <Uj^«Jl o^-j lijji ( i _ Y* 

LpljjTu^l Jpjj*iJ tnjj [Sj^ 0^-^ 1 u* l ~^ 3d>%l oT \j»+*zS\j 

5/JI L - tL /t u jji) ^SjishJl JU*lJl oUol l^j 

JIpUi illxA cJlS I^J ( t/S\ t _Udj ^) ^il jt (^UZJ! 


^ \lAjP ^i>%^Jl C< » jJ' tAjjL>*£] 4 j 3*ft£ 

^jjl oijJl ^Js- &^i {Jr* iJ_P»J Ot ^j, UJlP Ui AcUl 

jp^j Jl JljjJl !m" «tJUdl oAa ^ 0_^*» ti^LJl <GaJi?- 

. Sj^Jl k_AvSU ^i) ^LAs-cJl kJ ji^Jl _p*i jt C ^^LJLsxll JlwJl 



c'/'sMivvV jA-V.^ V-** 





j\P '*•-'’ • J 


. SJj^Jl j JU*tJl (V 1 - £ : j*ij j£i) 


\ &aUJI SpUmJI «. ® 

^k4>J| ^1 lyujJl JU-iJI «Wul *» kaUJI ic-UJU 5iUs-*VI j£*i 


^ i^ JpUI £+ 0 y oL <iJUi_> 

>Xi 0 ^ . iJ l <jt Js >•'$£> . Jv’ljJl <_)lSk>J ( ^1>*»*JI CrtijJl (_jJJ oULJl 
Jr’- ££>j ^ j-JJ C)ji 5pLJ| iiy%xi iapLJI ^Jbu# ( JLp 

i. A i| ^“* l (Y* — t ''*• j JSwi) oUUl i -JjAC- ^S> tj l JaX* | y> j* t) ^SCi 

ost. J y*j »U«jVI Ji«j i^iJl) ^LpLJI ^ j& (j-j Sjj I jJJ jt 5iL«Jl 

objoVl y> SiUiJl if>Jl SjjljJl #i^J cji*ai*Jl iljU>| (1 ) \ Y jJIj 
efl\ v-ivau l«t . (jU-iJl « ^50 1 i — kva i v±Uij ^UJlJl 
• (^*^**^1 ^U-iJl oL>«jNI (_jJ| Jjoij (_£jJl 4*w4j L.Aya.X<JI «1»J| 




. hi 101 **LJI ik-l^ ^| >»J| JUJJI tl*ul OiJW (r „ O : JO) 


’ Qfi j\ll ^Jau* (oU U. JP JLpLsII 

ij&j Si i u)^ jSIja a#uji Jji* aJj jlpUUj .Ais fl jj 

gjjjSJl JSl£ Jl jOu dJUaII lijk ^yj Jljjll JsjJasi- ^U* j,4*i»l2j Jail 
SjjjjtJI jlpUI a**j uL> »ajp a*1p IjyxLwni 

JbJ>J ^ Uo>o-Jl ^jj&\ JSUJI ^UasJ- ,yj .5Jlyu>JI LjjLjlo»-l 
^aj itjjyii j5* jJuS AVV* ^jUj jPj (jpjSM j* .IpLsJI 

Jb*j US' ccJaill XPj JjXUill o jib ^ AJjJ* U\jX? ^ 

J~Jl jOuj . »l JS*-VI SjSb &J UJ ^u" ^1 2?^ 

l ijP dwl oUUJI jl ApLJI yb» i^J j* 

J*>. J* sj*-\ J JUJa UjJi hJjA ajjI jl JjUJl ^UJI J> & SjLp aj! i\ 
UilU>- ^ jjSodl a*Ij ijS (jPjSlI j~*j UN \J&j .o.|yu«MI ijSb xp Jljj 
$\ Jj> S^lj UJa J> JU J-JI j^' ^ W 

l* y>j ,y*jSn jS’yj iji* cs^* - d* 2 * ts^^' °./ b <>* u*j* 

i j<Jl Jip ^JlSU ^ a*U* j-/ait» Great circle yJoJl SjIlAlU y>~i 

IOjJiU* j»J»i~Jl JaiJl jA J-Jj ^ y 

S j!h ^ (jpjSn jSyj Ulyu** yj„ •j 5 '* t/ ^ 

jSljjJl ^ V f-J jA/^ cs^ L^»J 

^\ J'sU yJ Jawi Swb-lj yUp (^J 5 ^ C^- ^ ‘yr^ 1 

U bjj ^^JiP 8 Jh Mi y» Jljj j • c 1 *^ 1 liA ^ 

8 jib i)\ JU5 -c^p 8jJb JjS^ wij-i j Ji^Jl JljjJl »bUj 

^ jil j* o*J <i >Sll uPyJl jS'j* (j^ O^J - C5*^ *J* b ^ 

• cKdJ 1 —^ OS*— 5 t^l (J^^' ^ ^ 

ijS3l Vv J> u> S^'^' ^ J ' ^ Lr ^" J 

«^JUI ^jSl >S uUpJ ^ JJ ^-) J- 5 Y ^ iUJ-jM' 


ja.jLS f^YY^-nYV* x 


• l5J^*** "IW • (_£_)L**j 


V 


LajIjJU 4jjljl jJjIa*J| jjjjjJI t^J^i ls*^ 

0 ^» SJb-lj < 2 J^ 


nrv* xr.unxi 

** M«Y = 

VxTl« 


^ J* Y 

- = JjJl Jjjk 

V xfV 


> d -/ s'i j*jP o j L p ^a ^JUI JIjj J #>• (_^t yjlp aiU*>^JI jl>o| (jiiJ 

i_jL-p- lAjjj b£ b^i . ijljA^Jl JL»Vl; jSlI ^tJa^u jjip ^yjap S jib Ja->*> 

« jib L*AJb-f JU-I j Jljj >!»>■ Cjti _#t a»LvJ| 

£&* 'iilw 4^-jA °* lJ* £At S/U-i i>-ji V* 'J0J* 

’ : ^ 
l( JU..iVXT<-r»-f - jJliJJb ^15UJI ^yJ! tij* 
^,A0YX H»* -^Ij^. <> \Y*» - ^ jlpUJI 

YYYY , i * * * 

SjJli £« 4*Ll23 ^ Jljj b* •ApLsJI <U-J k-w>«J ; Jli* 

.Lj J* Yr'YA^jPjjlbj VU-SH 'w^/ 

:W 

° 0 i '* 0 - °YV / YA+ °n ' W - jJliJL J> 
WJ^rYAo * *o + HJ* =Vxoi = 


" <yi~*JI) JlpLsJI 
jujJLjT VAr.AY - \ ,AoY x Y'YAo = 

^ ./** oL»L*Jl ij»Ju j^JI J^paJl uAJUioj 


AV 


jJwaJ S} _ S jJli y ycS y>j \ fl <J y AiL*Jl t)Sl I 

y « jib y Ids’ iljJoL y > yJl jSlji 

. ydai l\ y UjjXil UlS l^jdast- y» iiL~«Ji Ji! (JlsJLj ^JaiJl 
. "SjSta dij> y»j\*£ \ N N j Y* JjJaJl a^*ja (aiLww* j\) jlp’Lj ^Jujj 

u\,n - n* - t"<\',r) 

yj3 J-*eu NLw d)U,aiJl i»L«dl eJjk ,i>.b 

iwAv<»j (jjt ^JLS 1 o o , A ill!* JjlaJl ji SiLw* £l J ii«>- *1 * 

. i y+/> <u*a]I «Jla £fcj*aii ^ 1 ^ ijS**»Vl Sjlta du> Ifl jla 

a jib i-Jjiif* j t SlU*i a»L*JI yJ ,^11 t,y>yd\ oUrji lj 1p JpLJI L*I 

J OlS UJ J . Jljjll 1* ^l»>d SJLa^ll jSljdl c3_^le» ^5^ ^12* aljldifl 
jSl jjjl aJla (l)tj . jJlS £ * * * A _p«j Jlj^JI j* jJaiJ &»IS a jib lay* 

£<iau* ^Lp <kf J „>A» Jau-iji« 0^» t <bf ji W Jl - bi y US’ - 

y yuJi j\ jipUIi dUiJj c>u n v 0 ) n M j* ,y> 

JLiP JwJJoJl ,j/» jS/l kJeijAl ‘ u -k s5j ' obyji 

'^Lli J ( y * jJLS ^ ^ \ , *0 t ^Ja* ) l y*^ ‘0«^' 

ui^-NI IJu» 0 ! >> > ' ,''>) V b ^ o ^ 0 - 

<y> yd I isf- j>AJI J j)a C)t bjbL»>- ^la, * * ^ ^kw*»j tijlAlJ tjJJs 

^)l <jsi SjIIjJ! ^ ijlbj 

( _ f U oUL-vJl uL> SJbji> (j-iij iJijjll Js»jia>- (^j Ifip oUL-JI 
Y \ y 0 J|j 3 ,^L>* ^jo A 0 Jh Js> yL*JI bj& ■!*>*- 

\bjSL3\ss*r\ w iL> 

°oY i Y - W + °Y\ Yo = 

.wj A rnY«tY + rr^Y»» vxoy = 


AA 


.ji'jJL* oAoi, »Yi * ^ ,A®Y xf\lT = ^1 J** THY » fcUJl 

^ ,j^jSM J& <Jl& «jib c;t .k*** J jk> OIS Uj 

|*Jjll <-AJW» Jl ^jjjl isj-jJ ^l*J Vs*f Vi./*’* 4 Ojib 

„ Y Y 

£» l^jJaliJ ^jfi jfi * jJb (_jl ^Jf- SiL»*Jl JjJo O^t ColiJl 

V 

: i£jLJ JljjJl Js»jJa>- {jAa>- 
JplijJb J jJaJl c$ j» X ._/» by- Jj i> Y 
vxrv 

k>- £* LjJpljj ^^UaJ SlL»jA °i k [jPJ* * jib X*L»*Jl ^b*i 

’(^ t)j&l{j£ °Y^ Jljj k^j iirj} Jljj 

, i* xftAx ( viixnrv» xr.wnxY 

^ ^H,£»£ 1 1 

V xH» 

jitjA L# l0 JlfrUJl i_jLw>J ii^Jo iibjfcj 

(^L*j b^- x fljimi'ill SjSb k>»*« JjJa * ^ jjJI « _pb Jtv»*4 J ; d)i 

. (J-OjjOI i*-jJ> 

°Y"i* <y* H. ujJj tj5ii t)t 

: OJi Lfu JjJa Sj^jj 

b* x a jjy i Sjjb Jp <J> °n yji s ^b Jip s^rji °n » 

b»- x 2 jib °\ = \j*y Jl ®jib ,j1p JjJ* °^ 

• u^ 1 y^l b*- x JjJaJI o y x ^ yJl s ^b ^s- jloLJI 

JiUI JbJl J 'NLJi °T ^jJI SjJb ^Jii ,> JiUJI ^IxJLj 



A* =V X 0 A= °Y < \+°Y < \ = JSISjJL 

i^J^r <J** Y*iA* — JjSIa s> aL1a«J! asLm«JI 

.jiAjLS = \,W xriA* = 

= °i * bf x *UU,<n = SlUO hrj>°t' ^ y. S^Sb J* x>ldl 

hy^ay^ 

1*4^ J5" ja j gJaMi (^jIp XiL*Jl Ju J l>o Lbjl lij L»i 

X.k>*J aJUJI ^ b»^i ,jsJ-Sll {jP libiij Jljj bt-J O* J* “ j^b 
. U 4 * J-At jjl { y ^\ « jSUill JIp Wl j}\ «LJl 

1 LZjbbxil AE b ^oJl flhXA |v^[J 

j»Jip jSlji Oj^U ^bUJ (j* 0 *li« ,^p ojLp ajL 

A*J • j» 4 ~rf bljj Oj^jj OJJ.L 

^^1 l)? Av!U ^ SjSCJl £y JXP ejj-AS-mJl AjjljJl jIXLw <l* ^U> ^ 
( j^oSUa^" vlbli x l) . jd-A-U ^ laa' . U j (jJjbJl 

! JL l**> t)l 

• ^ °n * <y jd 1 § jj &\ vUbJi £>ui £ ( t ) 

. As«jA ° 0 i * ^ Jilj cf-ji °\A* ,y i£jj£il OJiJl bljj (^ 

.OjbJl ^JuAll o* jO>t OxbJl ^ ^ &**?•* (g) 

: Ju*«L(l olitsU ojue. c 5 jj^ll 0 *bJI bljj ( A ) 

1 b^> ^fbf ' ^ k“ + grb^- ' ^ ^ ~ ^ bf _(\) 

ij b^* t U>» 1 \j*- bf + I bsf 1 £ bif — «»-* b>» - (Y) 

^ b»- uj bf M bf + t-f> b>- '\ bf » ^ bf - (Y 1 ) 

gJbAl iuj tt Oxf- g\>U»Sll fUJ vrf dw 51 ^ c#^" 


l-» = 1 ^ i! = •-J V t ^s* V ^ i£jj^\ vlJiJl 

** A A \ 

I ls^- u l> + ^ bay c_j bay — — I bp- _ ( O 

/ * A - A A 

i>j by I by ^ by + I by ^ by - — i_i by _ (o) 

by i_j by f by + i_j by t by ” “ jr buy - (*0 

• vlJiJI ^ bljjJl |»Uj 

Vs 1 *" 

£ Ly i_ J by 1 by 

' jyly , tJ by ; f by 

tSjj ^ I L-«yJl L yt^i IJLaj 

j t-i C^ 3 ** 1 u^ 1 Osi *ub-»*Jl »_jL«!»- JXe- j 

0j5b JfjX-i-iJ . t-JaiJIj j>Jl£JI t\j5oS (_gJJl (^j^l 

UfU; ijjljJl t-Jaill ikkj ^JjbJl < >*L%a)l JuJ U^JU* 

(apUJI) ijLwdl J jJb i_j-»L»>< Lbjl ^!Ui , iwJaill JUp 
(•-j) j>-S/lj ti^A iyjs Y * Jljj Ja>.j S/lw Syja V * SjSb (JLp ^5j t 

(*-*-> J^) **rj* * * Jljj b>-J S/L-A iyji o * ^ jf- o^Jb ^Js- ^4J 

fjA* (n _ r 

: (li) V^' “bLu] (>* £^*A*Sll Jl t •-jLj*- - ^ 

°v «r* - v * t j 

°J* a fl» - V =U(j 

I 

( J) _/b^Jl JiP t^jLj i^wUl JjJaJI J y i_jL«>- „ Y 

°r * = y * - o » a (j) jj ji j 
■ (t3) fijIjJl ^Uj t»«y ^lJ>*X**b - Y 

J bUy I»J by 1 ly + by I bay as JJ bay 


°r • bf °V l>- °l • Uf + °Y * b*. °i » la* a 

,A‘n'X',A'\VX' l , UU + ( t o ♦** x «,VU‘) = 

* , iAY l + * ,TAt* = 

Y* * = (j ^djlj Ot Jb^«j i^*>- Jj^r cJLi^JLj * jAY^l = 

US Y^,lo tjJlia 1 ilj-ja 

* 2 Ji M*ir,roYo- 

U^Sl. M'^roYo- ^ UjipLJI) auji /. 
1 ^-SYTU,Y , 'UA= M°Y x \A^,Y'0Y0 = 



^ &)> Jjk V^ - *' ^Y'- Y J^ 1 ) 

• »i*Aidl 

\y 




cjLJIji>-)II Hyu> yL-t ij* Aa**j ^ 

yjVl Oljji JU> *us~ (|iil yjbU r 1 ^ 1 ^ ** i ’>f J1 
^jSlI jy*J\ IJU JjUj U/i LSj .fjj JS" «jji Uj_p^ J y 
fikJi iJla ^ jJIja j**j v^ 1 ^ 

. <L»*tj AjJIJ^-I JajJsw- Jlj jJl j~" J bC; 4 V aJ ^ ' jb»- 

c-iy- jt JU-i C*/> yy Jijk tf- u^J^I ^ C?-** ^ 

bj&j Jljj -k>- I-Jjp ji (jy -0_pf ypj Sj5b 

o yUJl &JJu* ^ cJbb <«^ (►{* O* ^bJl t-5* oLiLl^^ll 

Ju-L-Vl J ^1 JLp JjUI JvmJI kiyu Jij .1 »y °H j SlU-i °V * y 
^ o ydl tviut j5vwj • J>kJl &rjij ,yy)l bj-y ^ 

yl (IjISv* ,^-jj Co iALw*Jl £*_y 0^ *jL^4-U JLjIjj^^iJI cjLU>-)II 

r> UJI jft\ OICJI ju* d&Jl IJL#J ^l>*JI uUyNI *iy« Jl <JU)/b 

<LJL> y! 0l^» Xp OLSUJU ^iljAsyJl uilyjVl t-ijxjj .Ajil^cfJl <CiL)lwl>-l 

ol>j| £* ^JlSCJI j+j ^1 jyibJl SjSljJl y_ji lyXaj ‘'■dJ^I 

<u^i Ullj V*l * j yufitil bjljJl *Ja , L j\yi%i}\ JU^ll 

(-JlyoVl **>„')& y*lyj«Jl , ~*1 jShuVI y yj Xj .^jSl^ll t-ilyuVli *— 
(^jJljJl ^pJl ijj <~ily»jVl 4^jlj c* u«ii qjijJl (^IjJIjJI 

! ^Ui . Ju^ljJl <U» (^JJl 

.J w Y6 u i^j» | JJ , gjci , yiV 1 °To ^yiaJl uilyj^l 

. J G J olylVI O ^0\ ^jilJlJl ol^l 

.-P °V ^jJUJl G J olyj^l °Y t * i^jJIJI Jl^l 

.3 °0 4 ji C J JlyiVl °T\* uilyJVl 


lij Ajilyu.'JI ajUjIJp-J jU«j^ £*U» ts^ 5, ( t ) £* y aJb- : Jli« 

»_il I d)lj l \"\ <iiU*j (lj) OlSUJI Juw 4 ji c. a J c 

ul£»iJ ^lywfcJI l)1j °YT * cSjL-j (o) Ol£»JI j^p ( I ) diUJJ 

fjj JS^) j \ *Y vr j> Ja> t Si us °n u ^ u) 

.<r.v 



a) t+etii 



jjji\ ^ ujU« .^a>*i (f - V : |*ij J&S) 

. U\ I *:y U! 3UI ji> ^ 




: *ui uj I (J iidtjl jji : 

o ir Y‘\ = °n 'y ^ '* • - uj 

°rv 'r* -aja yyo* - ^,aoy + nnv- T v 

°U* = YY* -Y'V = v iJjJl 
bp ti»jU-(»Ji3W' + ^V ‘t’ *3 bp — 1 15 bp 

°ir 'r<\ u- + °rv 'r » br- x o tr 'r<\ bp - 
°u* b,- x°rv 'r» Uf- 

(,vnv -) x ,vav+ ,n*r Lp + (,v<\nx,vYn) = 

' (*,nu-)+ *,ovm - 

• ,YoYr-(»,rYu-)+ ‘,ovn « 

Yr i^vo = i j .*. 
.SfL-i °U 'rv = I Jbf hrji 
(jb^i^(3l^ljbf. + cji3 bp t (3 bp = f bp 

'r<\ u °vo 'Yr u- + °£*i 'h °vo 'Yr br - °rv 'r» bp 

Jbp 0 n 

i3 bp x ,n<l*r x *, Wl + (,VYH X , YoYr) a • ,VW£ 

cjbpx *, , nv < \+ », \ay*i - *,v<\r£ 

, UYn- *,v<\n 

slUo= = obp 

°Yr 'oY-J^I 
ISj-i °A r't \ m °Yr '«Y- °\*V'YT-t J^Jfcpj* 

^ Js* *AsJ^ ^ “js* 9 * oliL^ Laj>o ^il cJlS” lij Ul 
N iJUJl «Aa yi (.jitjlS rv,£ (^! <2*»iS Y * ojljju Jbjj V 


Ji* i»jU«PnJ gJlsJl S»J ^ Q M jfc J}i 

l* Ol^*J 5*iljA»*Jl oLj|Jb-)M aU?u^I SJxm*»j 0 *iliUc« SjJts<dl (jjiljiSlI oJla 

. Ul jMJhJ I 4jl*j|jl>») ^ jin* j>-\ OlSv* {jP Mil ojuu Si jfUt (Jj j» £j& 

JmJI jl o^sIa^JI 6 »ifc 

£jj £ja L 4 J <«Jlj>iu^llj 4 wLuSM (j-iUJl Ljji ,^lji>«Jl 

: UJ ijPjxW SJjjtf j^a>c2j . (£jilJi)l £p Ul j>JNl 

ol j>JNI Ur x 4 jLvwJ| = (j^>j*Jl („jji _ ^ 
ol^l Ur x SiUJl = JipUJI - Y 

^ s nL^ji _r 

UljxjNl Ur 


jipLxJI- 


t j£j t A\ Ur 

JU>Ldl 


.-JjU 3J -t 


^^1 0j 


= Ul ^1 Ui _ 0 


Ol c*-Jlp IS), (^) OlSUJJ S^l.^rJI cjUJIu>-)II :(Y) JU 

: ^ (^) OIXJJ U [ >>JI oU lJb->l 

M,oY (jjjUJ ^ ^ SiLwJl^ ( Y 1 * £♦ Y * 

°i A ' \ 0 y> ('O*) k ^ p (a*) Ulj»0)IJj _r*jk£ 

:Ulr>l 

U Ao Y + \ A , 0 Y = ^1 0* o* 

Uil/wr 1>U ^ * ™ 

^plo ^ ,jP 4jU*Ul J jb 

0 °i A ' \ 0 » £p UIjp^MI 


"iAMobfX )• = 
WiJtfJa 1,10*- ‘,nno<\ br x \* - 

Jl + ((j/ 5 ) <l)l£dl jP = C^-) OlSCJI ^ jP 
+ °i * 'Y« - 
°£* 'Y1,*lo<\ 


O'* 


Ol£Jl 


UO* + lK* 


OLCJI 


u * j * 


= JbL-ijlJl ^jaJI 


°s* 'Yn,no^+ °£* 'y * 

Y 


°£ * 'Yr,r y<\- 

i—>Ij»»jVI l?f* x *iL~Jl 53 jpLxll 
°£AMo Urx - 
ti^V.i'U - * , V £ *\ Y x ^ = 


Jipldl 

JsunjX*Jl 


JjUl < 3 > 


v,n\ 

’£* 'Yr.rW 


,( \, V*\ 0 Y 


V.i'U 

•,Y 1 W 


W 


<3/ + OlSUl = ('j*) OlXJl J .'. 
'^jVSoY + °o* 'r* = 

\ijJ, °o< T^jVSoY =» 


’. Jli* 

^lyu>Jl uil^>*j*ill Xjjlj SaJ (jt{ aaL^JI 

(^JlSUJl {ja J53 AjIycjJl oUjI^>-)M Cols' li| .t OlSUl Jiu> i-j DlSUIl 

'^\S 

lip °*< T» iSlUi °Yo T* = tolCJl 
°* * 'Yo tSlUi °Y o 'YY = »_j OlSUJI 

:U*^I 
• ♦ ► 

°* * 'A ■ ppl ti/ 
li jJi °»» * 0 - 


i-j OlS'UJl p _/> + t d)l5vJl ijPj* 


JsUn^XflJl 


°Yo 'YY + 
Yo ' Y*l = 


°Yo T» 
Y~~ 


Jk - ^1 ^jaJI br x J « 

°Yo 'Y*\ bf x 'o = 

1,6100 = * , VY^ X '0 M 

<\A 


jlpLJI 


1 ,000 


jlpLxJI 


=. 


" |Ja 


A <3j» 

iL)j£j J^UaJl JjJjf ^ iwiJLSCJljj 
°h 'n,o C =(I jup c-.cii^o oIj^jni 

CS J>\> gj cil j>* Jl ja j 

°'°* '^,0= °wn,o- °\A* =^l>yJlol^l 
'A 


°Y^ , Y'l,o i — si j»*jMl lx>- 


•w-* cl ajLmmJI 


<\,A0<\ =. 


'A 


* ,AV*<\ 

L»ljju>- ^ , AO ^ a 
SV, * Y Yr « \ , AoY x 1,\A0<1 = 
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. Jail yJU ^Isll j>JI : ^4 J**ill 
■ Jaif^*l1 j J^ull 

, Jail j»aJl oLpw*U^>1 ! ^J^/mII 

, Jail^Jl j J Jo ! ^1 II J»>ad)l 

^ <U4a*s*»«JI jj*J\j oU^nJI :j»_*liJl J^aill 

, JailjpJI 

.UhjAJU ^1 g\/-y\ : £_-UII JvmJI 
. Jailj>«Jl gloj Jiij ju«J ; j , . I, JjUJl JvswJl 
. Jallj>Jl ^Jp oU-L-dlj oliUJl J Jo ! j ~0 jjiUJI J.yaill 

. Jail^iJl j J *#• ji : ^UJI J*oaJI 

. Jail ^ mJI a! ! j-Aa AJLiJI J+ahi) 




yUl 

iaJl jihJeJ) 


:3ujiao 

y ^ Jy-y y L* ®jj-^ ikjyJlj Xa£j 

bJj ■ i* - " ji'* ,, l UjIp ^. Us i ***** 4*«mj o j j^aJl tbLA t 

c««Jj 3>- jJ ^jip yit Jaxw y 5 jLp <Uajj>Jl cJ 15 

(3 yJaJ I yau UJp Llj] OlS" i «Ls0 jVl s ^£11 4**J» *Xm>- JJUj Ljj jS 

(iiXA i^ijMjj i I t>XA (jji* 1 (Sjj^\ j»-<»Jf»Jl I*Aa 4*tfl»«Jl 

Je>jjiA\ ya*j J-asJ y ^1 Jail y*J I Ja5L~«j <3 Jai\ 

• t^f*J &jj*d I #*Xa jv — “ j y _^]| |».w. » «Jl ^s> eJ> y»yj| 

uf^I y\^ l*JU*JI /*.+*£> JaiiyJl ^->*j *a xpj 

<^>[>- iaJty- illif* . iy?L>- Ja5l frj] ^jS y> yjj i<uk>*«« 
(.O^valyJL S^Ui. AtiUj ijjieAii <Uol>- (^jUaxJL 

jl tj*^x»liS' j t pj>$dP iiX}»- y tJlCJL iiluX* My y lyJL 'U^L^- 

o* d **“Lp Jf*j *(iy ) \j DiJI gjj! jt liaUiuVl ylyJLi &Ux* 

oLmjLuIj JallyJl yij j»Jj j| 1 uip u^>*j Jail yJ! 

‘^J ui^lj yf^'j J-^UxJI ^ y l«J ^1 c lyV'j 

u^-r^l ‘AyK? lUjjuJaJl ^LliJl J-iw t3 _>J«» ^JJ, <LiL*i)ILj 

(}Joj JaflyJl c-Jy ly-fj .yllaJl ol* tS-iUUJ ^ilyjJjWl 


,^SUj ! iki^l <L?- jJ J>- ctijij y 

. AjcJaJl £jlj ^ja L^JlP jaJI jJUaJI ^jUi 

Oj^j sIJnj \+J>jS> d)t Ij-As ^ a^jI^jJI JjUhJj 

o j^jLj iaSljiJl |*--i j AjA*!? ^Js> _jSjj i-u^ ^ JaSl _/»J I |*-^ p^aLd 

oiU[ ^ aJsjj>J| £m» ji 1 <m a1*Jj>«JLI i^jid I 

■ ^ y* «>• ^'/-b 


£ajl 

Jail jieU 


lll)L«J)/l «Jjljj JtLiJl olj {j* *JJj*0 JailjiJl Ji*J 
ioLu I ^Jaux <Liy> S jj*oi j!UJ Jail j > Jl i><UJl dS£! 

3^-l^Jl oJla Jj . jJjw^Uj ^ l. ^ < 1 L* JSw <ai5?**Jl #^l 
^ U oU-L*dl j IjijJ Jj/aJlj oULmaJIj £ilj*Jl wbJxJ 'UG'jJl 
JL2i j^/tJl JaLiJl oVb*** S /S j £/£) l/aij , SJjOjJI IJlCJI y>UaJl 
#JLa JlS ^|X>«J t /£J l oJjiWMjJ *S>yiA Jail jS* ^lt^»S*rfl J<*Nt 

.oVL*«JI 

-Ufj iJl/ujJl JLkIjJJI ^ ®l^ JUij 

4A^l)Jl jw. a ij £«u.«,j/p J^LuJ (/^l <uijJl Sjj-aII ^*Ajbj I^jI iij i jj/a I 
oUL ^yljA^JI (^Jbt (ji{ ^v*j L^it U5 1 nijJlj OLJ^/I aJ^UuJI 
JJUJ I^a ,yj .cJj)JI ( j*ij ^ oUjLwj 

t pUaxil {j 6> ^J&fy N CjU jIaaJJ I&jj i...*vai.i V t,Vn ,* j t/l*® IJUl j* ^ I /u*JJ ( 
j 4 Jx* ^ „tf^t C^* (‘"^ (*J*^ J~'* j 

. If** J^UxlIj IfJjlii Jfwj <>-jii a>*Lw 4 Jit ^ j^jVl 

L^jJa 'j ? jm SjL iL-j x*5 Lflt Jail jjlJl ,£ ^^£11 S-WLAll JJUsij 
oUL <Lit j> j^sJl oU jJlaaJI j/J L_ilvaj jt Sji! yu>*Jl CjU^IjJlII gjilxJ 
o^Jj Jall_/«JI 0^* cLUJ» jjlo ►Ujj . iJLkkf* Jail j>> jjjJ>- ^}i Lm oJjiA^ 


itt** hjJr* oL»ljjJl ^ Wj^>» Uj a 

S*Jl*J| oiUJl ^yojf’ Jp ApLwJ ‘'s > *^ if*J toLol jJdl oJl^i ^LiJl p 
. ObbA>- CjL*j1*-*j gSllJ {y* <u]| C*^2ll L* (JLjj S-ii yu>JI 

aa!US ,^Jl Mappa JLijoiUl *ulSvJl ^a Map <JlS’ cJfcAlj 

jj+ani I |JUil ksl j>~ JLp Mappa mundi US ciJkt Jjj .5 ^iLi 

M * ftp jSij jdL- ,y Micon djSij e**JI *k-l^ 
^-^UsupI jt yj J-W Lfit tjju - i*Ull &UI Uj>^\ Ui jj l)I { Js- 

JWLj . j_^p1 {j* US’ (l^lS 1 jt) o* j^> 

£yt ^1 <u 3*4>J| X»-L«*Jl £jA 1*1^- jy& t^«>" j *. J iiajj>Jl Oji 

d)t ^JuJj **"k*Jl #b ^ fc jj5" (jSl liUi Jjk** 

UUa i-^ibj ps>*>*>j UjjU\ aj^pJI jll»| ^ 14^*4 qS*^ j^aKj 

l|t V«xil *Jp*i p+»J J* (^ &•) 

AJJb- *iL*« JA IfljUj Uj ik^iJl Jp J^xtwj « jyA>+* *»k*. 

Js>UiSl LiOUtvsl '&yU jy-M Sk^l J kjJ tj* J) < *S^^ 

Jl£j>ti ik>Jl Jj> jyrf ttbkJl ^jMi ^ oIjaUJ Op j^jNl ^ck- 
Ui>j o ^1 l5 yt - t j yj l} flJksJ Ot M i W* jiu jj-j 
<Uay^>" ijUj U*Ja>«J lM ' :: -** > JJ 

«f .| y ^ £j£ l^jp &u\ ol»JkAJlj ^\S II^Jj iJjiAJl 

•JjUJb JiUl ^ <• <r~*> (gk*) Uji ^ ^ \J*J- 

gj** J •C ^^ 1 J 5 ^' j o>Aj ^ U *- ^ ^ 

a^J *} ijajaa j\ J*k- kJb tjjS-u ^ 

C*^ jt SaW ik>JI crk J^' J ^ 

jJ» %U Jl AJ viJUJL - k& ^ J 5 -* c^* - 3i ^' ' yt ** 

fjjw c^ji ji^j ,> ^ ^ •^ , cH 

Map projections Jail ^>JI kSU^* ^Ij>«5-<1j j?*~* Jl o - ^' ^ 


/^(Lil Jail jJl jt«U Ulji ^ l*lJl£» Js>o 

t jfi yC ~, J t)l Uj jJUju AjSlji^Jl oU jjJl Jail jUI 4 j*aS( 1*«jj 

JjVl CjVjUmJI ^Jp ej^ail ^jilx*** L*j\l A*>wijUil Jail lj»«Jl *<4l _ jlvalsi-L _ 
jS- oV jl>Ul «JL* CJjjJal i— jLS" j i-i^T -LUm Jbu Jail J ajJ 

L*j S ^2» JtA>- 0UJ)ll I41* ilixwnlj tiolxiUl 

ba j j,* JaJl ij>Jl t3^T S jl$*j 4i*b Uw il a X w iI (_y>- LaJju 

JaSljAl! J*/J 0*!)ljLhtdl 

UjUJ! u-J jamJI JUlp Jail l^pJl ( ^ ) 

DLmJ^/I Iju L*Jip tiUij tj^oiJI ^>jjlt Jh» JaJljiJl ,JJ JL>-U«Jl 

<*U> JUJiM ^ #Uu L)^ ijl tH*-, y- llj (J 

bJ C Utf .~S hUj 1 i^wj Uj Jsjjj ^%ll 4 whm . 1 I 

OLS” ^ydl iJjVl JaSljiJI »JU ^ Qy[ ^jAaj ^iJUiJl a)L>-JI \^S 

CjIpUj- {jA JLjaill (jlaluJl £y> AujiJl jl Si jlJl (jlaLUl 

C«Ui j»JI Jxp jLj- JA £jo* {jP SjljP jJ ^ J 4(*>jjPJ jaSLJ^\ 
AlJI jJU* {jA dlli jJ-j OlAiJlj ObfdiJlj jj^Jl JS*J U»U* j jaj IqAp 

<J>- o* Vji (Jl U-^i (J^J *Aij • ( *- ' J^A) 

US’ ijJoUJI #JU iijJbJl Ja}|j>Ji I^JU/jUJ jjiS’ cu^jLi 
JUmJI ISu ^>1 gJp- ^tll JaSlj#«Jl (jL>«Jl 

UjJ Charles U* ,^Uuu ,y Sjjlijj US Cartography U 1 j>ryJ&\ (0 
J J Uu graphcin j Jjj 

SpL^ JS JlSjj 1I4J J^LiJl yXUI Ul tJdl >JI ptj J-^ll U>| 

JLUp ,_,1J J^jSlI ^«Ui ijXJbJl (o-LUl) ^ijJl kSaP £ja »|j&i %luj>Jl 

. SLjjUt 



u* Ui* ^ L'J £*>• ,y ^ l$jt i| (i _ y i^jj J5^1) 

. l$J *i> J>Jl JaSljiJl JjUaj alS5 b)l^JU> ^ IfrUaAj L»j jj>J| 



(j*iSJM) JdjUl >Ul fll£* &ij*. 



gJj* jj*p i}\&* I ( t - X ) Jti J J&i 


\*A 





y £ljjt < j t A > u aJU-jJI y* 6 J^J ^ J ^ ^ 

t L JjJ j ■)j s >' 0*i ^^"****^Jl Ja*~j1 y iJj'i/l JalljiJI 

yUJl jl yt>y \ I ,y d!)Lu yfi SjL> iJLijl* jj>- OlSw ^^Sll 

JiUxJ y, ’is.ytjpj, l^jlp C«t»j yju> |*Uajj <1 

Jil LjiUjf y ^ *j . ( £ - Y ' j»ij W-ri 



Jtijl* yy i)\£+» S>-^ : ( i - f) ^Sj J£-Ji 


. 0 j~»<Xa gJla^ Jj*? 1 AxJUJl I Jail y y» Vjt iij 

j^>Jl ^fJl JSlJ j^wj j I4J V JaJlj>- OJs**j U^ 

(HjI i| <kJ>j u ifuJ ^ jiUu ^ (tiisjSli jjlj) 

£iJa-* (Jt^ 9 ^*! y* j£\ AjiujUJl J^>t*»& Ijj*SaI 



<J^) <J| &■ SjLp- cJlS 1 l^jf u-Jl^i jjl 

<*-* :pij 



cioSl Jjy jrfl>. :(t - 0 fJj JO 

*,**11 JaSl >JI (Y) 

(J Jj> j>Jl* jji j*fJ OIS US lUuJCfllj ^ JUJIj ^UOaII OjjjUuJl _^s*SI 

jJj SiJi XJLj^Uj «U9»L*m« oLJUP ^Jp JUSpI ^1 IaJlj>Jl jt-oi j JLy^» 
CJlS ^xJl *la>Ul CjU/LII JUlaiil U ^>Jl If^-bxj CoS ^1 u-JIj-aII jjJil 
1 >jw ^Sj ^spIjNl oLUp CotSj . MiPl_^]| ^Uii U«U a* J 

IJla ^ #.UJi2Jl ^i^^aJI <pI ji p*jj . <-J' .r^l 3*1#" 3pljjll ^UjJ. 

I }jj i Js> 4-iyUdl JaSl^pJl q* JJill ^ lA/'i (*4^ 

i olj J jaJI (Ji Uj» i *Ujj Uii>-j ^U?»»j Jil (£.111 

CjJj-j Jlij . Uj JaJ (J «ULa a*UpJ Ji*j N JaSljiJl 

^sij- 0«3 <(» . J W* * (Ip) ^lill (^r-v*j *U* Jl Cfr-J 1 3^^* *•** 

. <up>U J l ^^siUSll <ujb^n (L«iSllj oUJsUuJl iJ>o ,^11 S^p-Sll 



ifj f • t3 • flp J\y J1 U Zijj** hr** |»Jit 0 !jIj ^rjjj 

£?l y bz? t^j Vjj J* *aj*»jAJ yikjji jiijy <> eiyrjA 

jS> oJa ^ajA jlS" ojj v**^! *-S jkl 

^jjJl tJjj ^ t£j*~\ 5>"jJ iJliAj . (i- o •' ■l a* s d3 lj i~ijj*A 



• f • (i l W • fU ^r>f |*jJi : ( i «. *) |»Jj jXi 


*bjl JjVl ^Lv ^JJl ,j-*J t _ Hi jaw 

^ ‘l dji^J (L*jaJI) jjio UJ dUij i ij^ JLp dU>- ^ 1 ^^4 

SjjSS Alii iillA b^J • Ja*M jp -kjJ SllxJl l^J j 

tils’ JA1 t^Jy A &Jl JaJl^sJl La>[>uj itjdiJl JaJl^^l ApLUp j^ki 

Jib (*■$***■' ck.^ b* <« r -**>* {ja Jjl O^j^^vxJl 


ollAidb tJU- Ojju ydl Aijkll ollJlU JSwJl 

IjJ15 d\ 4jjjN| y^ tills' . (Traingulation 

^iAJI Chain ^*LmJI ^ »jJI IiAa^ — uAjVl J >JI 

• 0M I ^JLfrWx n J 


uaji Jail /^\ (r) 

4p\x+e> Jb>*>* ^CjijUJl l^ijP O^IjUl* ^JblJl Cj')} jU«* JUj 
J ij . oL^LjJlj diUlU ajLmJL ^Ul ojLvO>- Jiii tJailyJl ytj 

L J^ \g.i*i dj ^Xj iJ^Sj j.^aJl jjtXal l l.lji ^wJjUII i AiP Ja5lj>*Jl CJLmjI 

^jkJJ SjuLlI Jail j>Jl ^ bAp jUNl f'Ulp t*jt£lSl Jij . iJjy««*Jl (jJall y* 

yj AjJUJIj JjL J5 ,J[ 0»uJlj oljU*ll y y Q)l jfi dl?-L^ 
ijlijU <U»1 »*j CjLj^LJI vJU&a y <b^_j*Jl SJauyJl Jallj>*Jl ad* yi 
jUNl JL^j IfJis- Jts> ^Ij Oa Sur jj^W* S*-jJ 

oAa> £frjte • y c)U-iJI y L»jxp 

y* Sj-Up Aa-jJ y* SjU^ O^Ldl JJ *U» to* * Sa-_jDl 

y **&. & ^ilj Ifcd* y~* W J* 1*>-U4 jjji 'i ojj>«JI 

^ oUAl jA jyj ^UJl y <i J=»^«J (cjIyJI J& Ujj) (Jl ‘■^■'^ 
US' <, j»o ,y < ~ r^ U y\jfi 

jUdJI j *-J jjJlj li JlJl CUUUul (jA*i 

ijj* s jib iJua>j i^Sii ^WJi <i^Ji Juj ‘j 5 '* ij* 
^JuUI Ot ^ U-* i(i - t ‘.pij V 3 ^* 

,lJU“ t_ij jxa jJA US' iJaSlyJl y oUU»lNl ^IJ>»!1 <-kI I jij* 

^J>.\ UdJs» CiU j) 5JP ^UajjJI eia^uJlj Jjr^i '-* >JUj . ^Ji 

Syijl AjJU ^dl *^ij^ J^ 4 ‘MdM' (V^^' (J^ 

W W V- ^ H 1 JW ‘f ■ ■* r ' v ‘ - n, ° 


L 


J 


:a -nyj jo 

(^ . J Y « * * ^U) 

4i}L*Jl J** AjJlil! 4-ilSfl {jA JjSlI 4 ,.< i i. rt‘J l L$j*«jjIj ^Tji 

J $ < ^‘^ a 4—* j* j*P 4 (ji»lL*Jl J1 Ciw 4»iA»Li» 

.i^L*JI J** ,j*^>UJl 0^1 ,_|JJ 5JUJI 

(►4*1 Ji v**^ JailjiJI 4-LUj i Js> j*ijUl *j&r j+0* %> (Jj 

£jJ <4 (JUll ^ (^LUI 0LJ)ll i j£i {ft- <Uajjpi< *.LUk I jj»U 

Ji<J JJ Y£* • grji O^J' dr 4 

vJjjjuJI jJUJl <ls»j_ > i»Jl oj> jyj&j .^JLS'SlI oU-jd 

UjL^L i JjL 4j5y oUI»«jNI £u*>- {j* j >% Jl Aj Jou>%j jiX^A j^» ^ 

‘j 3 ^ c*H jS*-* •‘* A J '•jjpr c«im-ij *il ^1 J^e-j t jJUJl jS’j* 

l ***S > ' ^ *4^ c|jlwJl J a ~>«.*Jl l$*ip jjllot I«1 $j Jxj>*j <U»- jU- 


£j>« i AjujSII SjfLoSlI CjIaUjMI Ifcip Cwj US' tigiSfl J*JL 

. ( £ -V : j*j j ^J^J) i£jU*«Ji JU>iuJl IJU 



^jjLUl ^Jll (JUI! «j*k 8 JJ^ ! ( 4 - V) |*ij JO 

(. r .tj Y\“" f U) 


^ oN jU*» fJtft XJbUI Jo5l j>Jl ^ cjUUoVI OjO>u j~*jj 

Jfi tJbu Ui JaJl >J I £U* «.>-> / ^ eASj ‘r 11 * 11 ^ ^ 

^ S jiUlJJ </ S»* (*-^ **^1 ^ ^ 


(jij- Jlj V (£<*■ 11 y*j ‘^rj- 5 ^ * 

. S^U-Jl fl^l olS^J 

ij^KaJl JsfiljAJKO 

J ^yy jj* di^ 1 J ^ c^ 1 v* 1 ^ 1 dis 

jiUw j>iZj Vbj^l jVl ^b* cjLUju fb*d ‘■U^- -^Lpd' 

ijj+aj SjLyiadl #»U jjJaj “-^J . i^Jl^Udl jJ^2J (^SUj ij*>~ #LvJl 

dJJJL) j , #1*>«JI jAliw JS |*JbJl V4 

£y> SaLUwVI ^>JL*J f-j^LuJl Lft jjJalj <lU£«***Jl JaSljiJl 

jjj^rJI jL| L^a-jt AjUy a Jl Ja!lj>iJl C*jJj l — jI jf* 

. i jij a jX4 <LjjjV| iaJl _^>Jl CuUaj U«>- ^ylx^jJl 

t>--? YYV (*Lj=- gry, *rs^* f-^J 

Hi) Pei Hsiu j~«a ^ ^1 SU/dl Vc*^ JaJl^l 

daJlj>- j^JLp Jsj . (jAMaJi Ja5lj>Jl j»-UI (jjdj^dl wUljJl (^YW ~ 

iJ>. US' (oLJIJls-VI SSUA) UaiSlIj *UdjJl J^Udl ‘da-wljj SiJ>M 
Uj«j jaJI i>lj>-Nl US iI^Uj jUjVi ^ jLilj c^UVl j*j oUL»»lVl 

<ULlal*« fy> IfjUU^Ij (JjJaJl iJ1jUL>«jI jJkj £jda«i {j* 

jj**A Jju JaJlj^Jl ^LioJ oLUp CJ^Ij j JaJlj>Jl ^hjjj 

OblJl j ^jli Uil _^JI <ikuJl fljsfl C*a «oj ydl JaJl j>dl JaJ< 

flail SjJiiP l^Sp-Ly* ‘dx*^ i ^SjSW^J ilwJ 

£Y\) Hsich Chuang gJl^Ji «l*»a j*U p-Jlit JUI 

d jldl JaJl ^?>dl jlS £ *^ *1 

gjA ^ r* SJajj* if JJI (f A» o . vr*) Chia Tan Ob’ U? 
#>aa ^ Jas-^AJj . ( £ - A ‘ j J^*i) ® jlill jjU»*y (^Uj 

U^Jj lUa^Lp 1 CJlS yS> A^ldl |ndliVl ^jP jliCil Ot ilay^idl 



O j** ^ A * ^ |»Ip LiJ I ( 1 _ A) |*J j jJ£»i 

oLUjJI L ^& IpjjUxpI foA jisl SibLJl z j^*]| £y> ibL* oJuipI 
oli*Jl gJl >0 UJCjJ Ja5lj>«Jl JjUaJ gLj')l l_ > isuj . 

iUljj 3 **o>« oil* j^aLJI d)_^ll ^ Al ^*>*«**Jl ^j<JLxJl 

^tjjlxll l*lp *Xj^“ P'LmjI £jA 

, i_J 'U^aH Jail ^*J| 

al^ji US' |JUJI Ji**S j^-ped (^ cSj®^ JaSljiJl v_JLsj- JJ, Up 

. A*»-bJl aJp ^ AL> jt&tj j*>j& c5^ ^ ji^J 

a 5^L-* l* *b~ UauKj-J ,_y» ji J5Li ^ 1,5* 

jiki jxa ^-oUl SlsSo iajShu J . JA 4 II S^u Ifjjit ^ L^^i- l»j J^aji 

-1 VMJ ^ Ji4J ^1 *5^ 

j*-# t iw^JI J*^Jl j*-wl L^-io jUaj j-jUI ,y aAs- j>JI U*j 
^» o'^J* US’ t^L-iJI oLw)ll d>U*j^ll J*p1 j$j/» 

^Ul JUaiJI U> ot {g\ . OLJ^II U1U' jkJl 


.«.! yjjs^o- 



^1 ^iJI ^ (JU1I JO JO 

SjjUt^S" Uliijjt JaJl^yjJl *-LU| ^ ^UjJiJl Jj 4»JI <v<*i ^a JLUj 
«LiIXj ^a2Jl M <ul SAJbJl . Jail ^>J| ^ JjIdJl ikiti 

L* oil L* J^ iJaJlj>Jl 0l^~* u)LJ)II £j-f9f L$i-» CJttla. i l oiJbnu* 

i^l •^***11 iwiliifc* ^ a>*X*JI 0LJ)h i>-lx CvwiO oV jl>v» V[ ja 

aJ nJjuf Jail ^ajl ^Jp cjtj Jjjtll ^JaiwJ Ult Vj, . {y> 0 jill IJIa 

V} 4a*1*JI ap-UaJ| ^Jp 4pj_)j j*^d (J SxUii*Jl <uJL»l j AaaXmJI aJLpI jij 

. pL*OaM 

nv 






^ <_sH iilj^-jJjl^Jl ( j*^if l ^p\j pUJaII Oj-jLJjJI Jbo 

jt* ^-oUJl OjaJI ju» aJU jJjJI IIa I 4 U- j aJ,* 0jiJ k; ^ I ^ jj 

- T -** 1 I_>*£a>I JLilji^Jl uij-153L t-JL>- (jl^* . ^.s^Ldl 

l>* ‘U**xJL l^JivS >yj IflSwpj AJ>Uj 0jS3l UyJs 

Apt (>• Jjt lilt dUi Ai^J Ija b\Sj . ySI jS3l 

tPO^' jilji fUai Ijj^Jsi US c^jLuJlj UljS-.'ill S jSljJlj l^Jai 

• ^jSlI JaSlj>Jl JaiLwt I j-vo-va j i J jJa.ll ^1 js\ j 

j+a* dlSU- aJ} J-a>j Uj JailjiJl ^U] ^ dU*V' ■ 5l ■ il ~ , ' 

^ JijjjiUl aLwSII {j» I^jSS ot Jj icjL^LJIj tiJLUJl ^ ^Ju3j ^ JjLj 
^jZjjS* (J^ tjLSj IJsLjjI J$xll cJaJjl AJbjP^II Jail _/Jl 

di/^' Osji'j^' *•{*+»] o^i J* J^Lr^'j 

t^JLxU UajjJ^ ^x>p (^JJl . d iV _ ^ U) Anaximander jJuiwSol 
jJXwSol aJajjP jj4» ^Ul (|» . d o • « Hecataeus ^ j 

d)lSj <, jvJLxJJ *hij>- f-Lij), o» ^SL*t ojjjmJI ^JUll li •pj L^JJ, lJLpIj 
■JU' ^ {j* oL^tJl Aj -Up*! £cJsu«a jl AijJb (j^jSlI £)t >AaX*j 

. ^JLUl (_j-U IjuL. OlS (_$JJI aIasp^II 
JOjUJI S^kJl di»M U-SAJI JU* a^LJl Jd gl^l 0 jSJl ^iJb 

(jU J AjAvJlij iUo (jA-w-t ,_^p dUi l^*Ut aij • S J^ ^ 

L)1 AA**»^iJl JU>* *>iA CUiiaj . i_jIwi1i AjI 

c-x«i . ^ ■ d Y* 0 * iUfjSlU 

. Jbu L**i o j*£ aSju LmaUjI OjJiS US’ liU ^jy* U jy** 

OlS '-*>**'UaJI I^a ^ 

CJij dt ^Ualv>>lj l(l)j^Jl jS jA ^ ‘'jjljSAJ Aiilj SjS ol oiyA^J |*Jjo 

a**L5ji jy*** J* 4 *U*j A **j** ^U»XmiI US S**" ***£y. 


Oit.ftii.iw 9j t Ij A^5 l^wA^j'b/ i O^jIwLJI Qj£s OJiAjU^ ( 4>ct>Lv3 Ojj i,flj 

Igi ^jo U5 i SJUj**!* oAjL idJaidj i HjCjka <uliX»j tojU- <J1 (J^ 1 

. ^UJl laij ^ 

Ji* pUJLp ai Jail _pJl jJLp J} oliUiJ clJUi A»u cJl jjj 

JJ (jwjLJl 0 Jill i-jUS 1 J>4 _ ^ jjjlXjP Jiajj>- JjJaI (.15 All Ojij j-Jb 
Jjt 4 jT 1 * 5 " if-LJ! Lgj Jaj>«j JSCiJl Jj jjS ol Jilixj dlls' ^JUI _ 

tujt • ( 4 — ^ J^) nAIUmIL taJllLA oi {J* 





(1^* ***&> If*-**- (^1 jJU^Jl j-i^l I lWcw« j^JUJU 

(1^ »(i - ^ JO) (jJijLJI oblsS 1 

iJllfc jtj i*J ,_jip L^Jsjaj »l**Jl <l)fj 51*1 >%a ii y0 

. dajy. ^ pJUl Id* ^Jp Jaw 

(p.(3 If VI) y \ jjJ jJjjP)/ 1 JaSljiJl jd* aIjj ,yj 

(J ( >i j* m {i®j^I t^r*d*Jl J’jdl ^IS" ^ ^JIp i£*Jl 





'~Sj$ •i a ^ > ^• tat u)l Sj -_^Sll j.Aita)ll 

^j-w* t-ib^Xs-l ^y Ujj f’UJi jmajIa^j ajIjCUoMIj tiUij 

Uflt t^Ld^pl { J* ol^t/ltj jJ-J UaJ iL />\ _jJi d*^M l jjp 

J? ^ ( ^\y.j > ■) yjy. "H j*jj c)t Jv-M d8i .^*-lj Jjh ■ta l ^ c> 

cJ^I dUi ^ Oj£j ^ pi {yj I cJl^t &*Uj jfctl* lly 6jSo 

o 'J*5i\*a tjLtdJl 4j I tjt a* i3y 

<U*it J y Xjylj dlli d*j pj i*L**Jl jii Jii »T {y 

. 8 jSIjJI y* y^i ta - y l^yiJ V jip 

(. L y>jH\ bp**) djUl iw- J jJo u*«*>.j Ot £Lta»l cyljUaJl »*i> yj 

YY» 


d\jJj AiUJl JOS Sy 0 * OA ot ,yj>J| 

(^! 0^9 Iia (J^pj ■ ( j** A* * ji Jy> 0*0 tjUi** o * * • CajIS'j Lj^U 
imi "LjlS-m- YoY*** *JjJ* (jJlf;*- (^J^l Jaii 

*u |»Li ^ JUl (^jSlI Ja.^.o. l JUSbdl iJLfc u)l^j • ^ (J~*Jl) 

{y> /.\t <ui ^iSj j^JJl IkiJl jjlsjtJj ‘UjAaJI CjIjjA5s)I 

<a\j IjS c^y.0 *ij*j i£*AJl 1 Ja^*M 

^ |t-JL*JLl I*va Liol Jj j . j*p Ij>j) ojlax^^ll 

J jio ^JL. (.gjlji* ^j£Ji cJlSj ( £ - \ Y j»ij CaIjJI iJLU j 

JLjiJl ja, j LiJi-f Vo A * * ,Jlj>- v-j yJl <i yiJI ja ,^Jl iikuJl 

UjkJb-l (»-w*^j| »-AiP |JU!l OL Sj .Lawi iV * 'Jtl 

** 

J $ (*r*^ (^* Qt*jP ^ ^sj yt'th 

. JI 3 L* IJla t)lS^ ojj 1 



0 ^ 1 J l%/.;U..m r S J JO 



Posidonius (}*py i^Ip aJUj tilli Jbuj 

aSs Jit ojjJJtf ^S3j ifj^l ^>j jJ* y ^jMl IjuxJ 
OiS il Jjidl ,y Ij-iS yw»t t)lS LS ‘(jr-jjljl 

( 3 jaJI J *^ 4 *bb • £jjJI jlJlioj Aid Jit 

tjjx^x aSU-mi^^lj <U*jjJl J_jJ» j^S Ait US t°V , T t {ja Si Jb °o '\o 


0^ tla>«Jl Ij-A> 4 >«mJ (jlSj . LJUbn aJLwwuo Ift jju ji ^ja ^p ^lb 

t- yjt ytj . ( jiAjhS ^ AA * * ^j>*j) Jaii J* 4 ^ A * * » j^jSlI #jjJLB £li 

tXw Lvl «lsul^>«Jl ^ilsA A4iA>lIbl I Jib jl il9«Jl 

jS ji ya^i JZ ot Jap-Jl {j* jt JasJl * j*J ajI US t a*UJ 

^b jt t5<i^UbJl j£l*P OjaJI tla>* XCpIj t^jhXj&jl IiI^j A>"i 

^b U-» jmSvj ^iv»l cJlS UtiJl liAb colfcpl yi (j^jSlI oij tL-l 

jj ifei «w 4 mjsi j^sJi asJl»"j j*»t ju djis u Ujjj it) S i i *a& 

• tis** - 'jiljiJi OlS jt i aJLJUJI tJ jp >Ai d)^ 


tJisarb ^ ^iU ^JJI ^b jJl j^UJI Hipparchus ^ jSjLb oSj 
fclx* ^ 6^Artl J&t <f-t3 HO *:M Ji ^UJl ijiJI 

JajJas*" JbA>*j J>«Xa^I j^Jl t-jSljXoK^l! ^^Ip oI«*m>«j t JaJlj>«Jl 

JJ ^USII & <JIS aOjJ l^Vu tjjs* ,Jp aSt j^JIj ^yJlj JjJaJl 
L y>jd\j JjJWl ‘ISw 1 i)ji& ^ US t aJojj><JI £2*%** a!jI>^« 

j/JJSj ojUsp^I IjlaJj .ajjLaa oUL^JIj Uik^ 

<J> hrj> T o< J\ A^\ ^ ^ JUi (J^ IA***) ^jMl WJ 

1 * ja Si Jb ^U* i * J,^ 'U>“ JS i^jrf AiLwJl c*>***<»! tlUiJ U^j 

jJUll ^Hj>~ (W-J t/ (vJ Cx^y\jl\ *^iJ+ Ji^” •‘^ 

, t-MjaLJI JaL«AJl (3*Ji (*^ M 

JjSl OyiJl ^ JAp ^Ul Marinus of Tyre Ut 

CJIS ,^/llj 1 aJ 6 ^jUJI U*U».J &\J~\ JaSlw j^w j£> (S*^' 


. LjjjliJ JjkUfcSj UJU~« Ja jkatS" f jfijd\j J jJaJl Ja jJau>* 

Cm^*j 4iaJlj>- C-Jb Ujj 4Aj1jU 5 ^ lUu Jj-j ^-jSsl j 

. «UI «ukS' ^ . liiJi Jju Jj-Mjjj* JJaj jJJI ^ ^t^JUdlj 

ClaudlUS aJ^Jl (J ', j*A/> jJ*oS/l ^AijP^/l j*JUJl «X*JJ 

g*\j Jf*i J-M Jj 4jjy^sll JaSljiJl *UU j^Jit (^ ^*1A- <\ * ) Ptolemy 
JUuNl aJ jtjjt j <ujUi^lu»^ll ,^i jjiLe Jij 4<U1*JI Liljs^^Ijl^Jl 
l^JapI <Ul$Jl oliljJl \}Xe- ^yULk> i^iS Jsj . I qa>Cj>j 
iSy>HJ -The Geographia UljA^Jlj 4 The Amcagesl l Jia~*>w*}\ yUS’ 

i"Jjl oXj oJJUo C*Ua /jJlj A**UJlj AjSCUJl AjIj Jajj oiU»jt .-Ip L .U^>«Ul 

l 5 -* (f<? *1^1 <jLsS” L.1 . IfU** oliUisS’l cJU- { js* tl j» jjSj- 

Ij 4 JaSi ja*JI AP Lv3 A*rf! jdJ IfcJ (JjS/l Aja*Jl ‘ ►Ijjft A-J Ut 

J^kJl Ja^Ja>- jjJiU £» »-iYf aJLj frlwt aUU aJUJI Al«Jl 
Jall/Jl pUJ Aj'UiU J* *>Jl 

»Llj| AjJtjS” jjjP aIvAA* ObLijJj 4 ^SlUll X*pji\ [Jljb') Aj^ibjJl Ajfl jJUfJlj 

J*<U*Jl j-* 1 JjP** JaJljaJl JaiLwt ^ ,j*k3. *+*A C^JJ 4 j*JLJl Akj^>- 

C— ij (f - \ V !|*ij (JbJl iJaj IJ> AjI^ ^w4 

,^>•1 jjUil Aslaj^i C*1 ]pj . AjtlsUdl |JbJl A ja~*)} aJL^iAj *Joj yi- d) j 

. 4~j)l ^UJl OjiJl JaSI J>~ [} i. I 4 J JJU (^t ,y 

frllasl-Vl iJ$j ^>nUj JaJlj>- { Js> i»jUj j 

Ji^>l 4 j«SCj (y> Jit (jkjVl Jsw^m J jkJ Ojj^Uj y» U jJLvO* cJlS" 
_ A>-ji y*o Lm<Ij A>*L«^ d)t 

a>>Lw« ^ IjjiS" ^JL US' . Jaii 5>-ji \ V * £\~i ^1 jx«I aJLJ 5>J| ^ ^iJ | j 
yi axjJU* as**^ c5 t ^l Jaj>«^Jl 4(l^j*l/jjvi) 0^Uw>i 

tjijr? OXfll JJ^OJ ^ jAi All US' <.t}j£}\ y*j Laj^J fljli ilJX«l 

JaJljiJl d)^i 4 j^osJl IJ> JS 1 {j* pAjJLi . <UU»lj| 

1^* il/ 4 ^ y Ui Jju 




|Jj» ►Lc>«V CilS” <it Nj UiljjujJl tj->U£ 6j^-A^«5*>o IjilS 

ii^^LaJI ji*& C) j2Jl ^JJljt ilj^ji* ®j*aI IjjjjI <^* tjls^Jl 

«oS( tcui^Jl iili ^ AjjjjjS/l UIj^-jjjISDI ^jU- jil «*sJ^Ul l#H p^v' i*^ 
^ JUSi j>Jl jplw> p-la** JJjl dSi ld$Jj . (j^jSfl ijjjS ►laSsM J^JO tils' 

^ 5jLp (1)1 tlJlST OtjJlSJl « j^ill JUj U ijS* 

t^ai ^l*pS- ^ j^Jilaj a j&r Jsuj . Jaj9**Jl gdiui >U*u o^J* 

US' toJbJ^* oU^JU* t--5^JI l £j5>*j nU3 |J <.<*jU/»JI uij-tSvll 
j-^aP ►JUj tjlJuJ sjUmi JjU*o - «Jl*J - Jail ji*)l Xpllv® ^ •1>*1 

•UlJJ Ijjjj ^ JaSl>Jl ^ jiJJm 

JLiUj^l JaSl jAJl 

SjI!Uj g>Jill Jsu-jxJI _^xJI j_,1p Jo*** u+k* «y& tiUjjll 


£l*jl jvJliVlj Cd^JalluJl l$J Ja-floj 4 JL»jj J 

SjL>mxJl JUaSj tjjJaJl j-* 5 j*£ <5wi p-LiJ). JJ «LiUjJI 3jj Jal^SlI 
Ol jUJ (J^J^ Coils’ ^Jl iijJal^Vl ij*As*- Jt»b* Jj JUsilj 

#Jfl Jaj| j>~ P-Lijj JJ i^UJI OjJj liA {jaj . i J Jlj ja JJl JJLpI JU 

Lgj >jjs I CilS bj *ij JjJl JUj J ^jaj . JiVl Jp dJ»Jl 

c)bjjl Ji . SJUp cJlS 3Jl»JI Jail JJl d)J» i<cJLJl Spjdl 

<y> IfxC bj «L£LSJ| aLp Jlllj J> jjJlj J Jail J» Ja>- j»Uau <LkI jjJ JJj 
J JaJljiJl Jsi Jj 4 JdjV^ C»j*Ajl jJl JailjJl JaSL~J «L4 jA 
SjlsJI ojp Lr £jC3j . 4jjb)llj ij/Jl jt (‘*•*>*2 <U«ij ‘i/J j*P Jai 

d Jll <J1 gry jll - tj^ji <b- J* ci jp jdl iJauJJl dll? J iJbjJl 

^oUU^Ijy j-iSCl Cws « yuj ^ \no Sx* J cJl^\ j . ^^LJl <±JLi!l 
uij ytJl JjwJIj ilu jjt. c~J ^p>j - Conrad Pautinger j>^3 jj a IJJ JUII 
£ f ^baij ‘dbjjl ^< 9 - OIjJ OjoSiJl ^1 <jJaJl JaiJ*- (ja £j j> UiJj 
- # ijJb JCJ Jp C*wj - JbU 0b*^> Jl l«i1 «b- JJl #JLa 

<u-pIp IjjoAiwv* tv»y ojLxpL JUJi JJ ^ JiJ 

SjJup SJ^U ^UL JCi Jp ,^*vttJlj oXijJlj L*jj c^fli imJUJI 
Orientfl c5^-SJl I j**pj bS t(i ~ Vi Ijj JO) 4jjJal^SM ^JjL Jau>J 
JJ-^ll J Jailj>Jl gLp <d^t t^JJl yS\ Jp> ikiJJI Jp! ,y 
CjIS" jjJl <UjJa1| ‘Co. p . l l Jail jjl Ajp-UJl o Jp {jA *>* JJl u Jp *uJUj . Ju« Jl 
jjT (J^ (JbJl ^LSj IJjs- Jbij ^wUl Jauw Ifj JJuU ^oJl 
jjJlww* jpJ IfiL J'jS/l £fp bjoUll ojCill JJ IjJUjI lillJjj .SjJw> 

. ^Jawi 

J*jjjl <JbJI ►LaJxJl j 

*k>- XCao<I . iijuUSw^lj L*JJ J Jp (Jjj (^JJI ^1 JUm I ci j-JLJI 
,ja oljb ilU* Dt uUxpIj t^c^ijJljJ jCi Jp iL^JUJI o^l jT cJiAX«ulj <L*p 
S i U &J&J J 5 ^ O* SjCi 4*jJ Cob 4it jj . Jbo iJjiJ J S j^^vJl 


jJl |*JUJl ( t - \ JSvi 


l LjLaoJj LmJjI £jA JS ^ ^Uaxil <lysl>- 4jj,i/})J Ljjjl 

{j* <— iUM JU-iJI y> -fcu3 

UU* Ob jSi US' . VAIY j YVo * £jlj*d 4it jSS i 

>Aij J a>> JJjP ^t4j yill JL>Jl «ulav» Jl ^- jj 4jjIJL« 

olSi ( £ «. \ o ijvi^ ^JSw) cHJLJa jvJUU f-LU^j 

• ui^j^A £• JjUaxj 

(j* J*& ..a U C)L»J jJl |^* jjl 

U ^jb j* <LlL*j^Jl AiSjj ^JJI jSSlI Ot US’ tjaJljUll 

j*JUU l j0jji}\ « j£i CoU U> 5 >« bjjjt t^UvujJl JaSlj>- 

O* *iJ f* * J ^hW" <■—>• j & U5 ; AjLaUjI g *: >■ {ja j>»Jl <0 Jkc>*j (_! Jilj 

Lj^vXSCiJ ^*jjU*SM jA A.*, afr*J l i/ bjjJ <J UjU»I OiS 

m 





jj \ JliP jjUJ) Siw j>- 1 ( i « So) pi j J£A 


. Jail jiJl |JU ^Jl 3 J ^y> I4JIP v-J y Lj 

L5 lau-jJ| jj-^aJI ^ JailjihJl 
\>jjl I Jrfl >JI ( \ ) 

t_ii 53 l jji lii^J iuLojjJl Sjj^lal^**Sll Js» jjL*» Jluj SjXill 

i^ljA^iJl j^aJI Ijj5jj N*5^>»a-^»Ij ^I^JufJl 
luiLnI ( j^iJiuJI i_jLxSvJI Jb»*jlj t Lj jjl J Jus- jJI Ol£*JI 

«-iiSyi V J*****^! olJlfcuJl cuJS ^jill i^lS" ^1 iil ychJI cj'uL&J 
Jail^iJl OjjAJj C)t LiAJ.il d)LSj . j*JIjJI ^y* oJIpJjj- <LJLp Jilia- ,jP 
JallyJl U) ilyi jJj . i*i$xJl j*aP ,y>- X^JLIsla X2j^i> dJULj OjI-Uj 
O^Jjo (5^" ^Su jJ ^1 l y>ju t^jJl jj^a«Jl ^ 

. jjjJjuJI oUS^I |»-JI>0 *LjL«j ^ iky c/X^ iijAJs' 





hlJjJt ' (T-ln-O) JaJlyUJ f UJI JS*JI : (i - \ 1) JS^ 


NXA 






{ Jeun jJ I jj. vx*Jl (^>AJ o-ULJl ■iUilp'Vl Obj 

Sjajjs!- jl jp P |vJL*-U L*a JpxJauw* yj > jVl (1)1 j 

L^wtillX) (Ji*^ ^ JlS* o^jhXXAAt^tJ I AoL*^j^J| ^Jixjl 

j £ jA J^*J (^JLaJI) I ji*>- ol LiUjj t AjXj»«*«Jl j*-Jl*x5l «Jajj>Jl 

jA j (J _j-iJl jxj SJajjxJl <Ux y OL? - aUj^xJI ^Jpl ^ «Oj»«JI j I pJUJl 

Jail j>- A*lp J^ila* OlS” Jail ^>Jl ^* gy S jXaJl oJA ^ aL*j . ilaj^iJl ^^Ipl 
(fjJUJl) O i_# j>- j£i J1 *jj • ( i ^ : p-»j J^*i) T-in-0 

( _ J ai! ia>* : <0 j£vJ cjSlJlii Jxta T J£*£ l«! CjjJHm* y&j* J£-J» ,JIp 

a* ^ J* <JJ' Jl lM ^ on jV i y Jl *d 

JSj iJa**j£*Jl jxJ I Jl»j AjJp ^ij^P j><T Jaxj t }y*)l\ 

y* j-JiH j*-**2Jl Ljjjt cJLaJi U«j (<JajjpJl yA l5 _jJUJI i_ivaJl L**T cJba-l 
c*pyJ dtj . 4i* ^Jl/I ^-wiaJI cJUuS Uajj*1 SjLsJ JjUJI »y*Jl 

^ v^i J 1>^J J J ►■I y* I yS Ifi-yj JaJl J> Jl #JLa 

■ JS**i J ^ 

. Ux ijyA> { Ja~»j)\ jj-aJ I ^ *-*jjjS/l Ja5lj>Jl ^ jjA^xJl 
J iiJj_jP)ll JaJljjJl LjJvj CjlS li} 

*r* J* jl c <J*^ \J* ^1 f~*y J^JI 

>XaJj . i Sjaj^p- Jl* « jib jl y A jlj{ <l)LuH Aijj JP- Jl* (^jU«UJ 

.(_yla*«jJl < _ 5 i Ja}l_j>Jl yA Si^lJl fUJLJl *-VjA JaSl ji- 

t Cosmography ^bS 1 iJJl ^JUl « (^o i A) Cosmos ^ ( ^Cj JUU 

<JA _ LfJa**ij ^ ^Aill otj <Ua*«l* yp ji\ Ot AlAjj ^ SI jy 

Axjj! Al* JX*J Ja*?u* jS^J t » W .’ J^*i) ^ij 9 " j»" ,J 'J 

iuj^iJI ^jlillj ^,/Jl ‘V^Jl J Jau-jiJl J>*JI .’i^ 

J Ui ^Ji c5>l U*J >*4i V*iJ • ^ jy 

iy o^i ^ CT 1, s^* 0 **- i 

— (JJ' J^i! Ja*-jXJl j>*Jl jt ^Laj^I jX J l ^ u^vaj 


^ o i A j>l p ■ ( ^ - W) j (JSLi 


^jSlI Ol &\S i][ kjJ ««i* lyj-Oj^ ^ a i/*-> 

. Ktp jf> u-in-vi £-A*j aJ^Jp j«£ (3^*^ u3^ 

St. ^yut OL* <Uj5v!l >Apt 0*^ Ojill 

^ JjOaxII IJiai iS^JUjjJI jvJ^I *hij^ (f vvi) Beatus 

(^1 t ( t _^iaSbJl ^Jai)l t-jy) V* 0»U«3l li-J- d^** 

cJa>-l as . j . ^y J^ 1 uA* ^ ^ 

JUI cJmJI U,yb 1{J J c^il 6^ y» tf^ 1 c - i ^ J1 ^ ^ 
.(* - ^ A :^j j£ji) jJ^JI ^ o*^ £*jj ‘W® 


\r* 




^ VV*\ OU Ifwj US’ |JUJI ! ( i - N A) jsLi. 


OjiJl <jLgJ ^ ijjUJJ Oii Hereford SjjijJ* 1*1 

jj.pjS/1 d)f ^Lit ,_yU (^1 _ S^Jli JSLi J>*xJ t(^ ^YA*) ^y^LJl 
l^jUajj ^JLil l y LfUoJ jj^UwSl A*il NULil ^ybj U &JjJ> 

O* *-iS bi£ ^ iJLiljiJl oUljjoJl y> villi jJ>j Jjc-UJI {y> 
ols-LuJl 1*1 . ^^Ip! {yt 05*^1 uUJI slj ^ilb <UpU*JI J^lidl 

^jill (_gkL* 4jxij>iJ| o*lfc . j*£ IfjAi «Uv9jS/l 

ol* U*J*t ot {jA ( — ill {jA i_j^5j U Jju iaSl ^>J| nJj 

olallaJl I C-a*J U5 i^jNl hjjS ij£i eJaia- l^j! ^a 3k»^>J| 

<«£« ^ QjAsha SJajjiJl oIaj .JJ {ja U ^ I 


\r\ 





(|* \YA') aj jljt* Maty 1, !(* - jt^j 


JLyJI JrfljAJl(Y) 

I'jleuujW kyjjVl C^j^a*AJ (^Jl Sj^ll ^ 

i^*Jl at? <«lli*JI SjSilt 

vi»l. jx)l J*j* \jLfi\j t t>?r *-L*JI j&JIj **LS^t 
uiUi JS" I y-4> (*J '‘<4* \j*^J 


fcfjjJI J jJp (-J Jjjl jIp! Jii .^UJI tj* Sr*^ 

^»t LS i LjU-Jl olj^U ^-AUj IjLiotj 2?^ (Jl 

. JaJl >J I 1*5U« iKiy 

<u*l I^ uhJI 4* ijaaJI jjb$ (j>*X*o ^L* JaJlj>Jl ^*Aaj l)IS Sij 

Ao_jaJ| AyJUJl 4,,a,g.lll ^ ojjlj *j\£a <Ui^l Jail^iJl .Ljjli 

4i ytJl cJUsjl <!)l (jp^Ldl ^|LJI I ^ U-* 

ilJUu ,J lj&\ AoJbJl j£l jjl ,Jl lojjJ o* M 

OtijJl i-cS lw V v^ll Cyo >- Ji ot -Ajoj cJ-1oj aJ» j*J 

j*j» c^Mjj IJLa J* OjlaiUij cj^I Jfe aij a*^ 

^jyJl ^jdLxJl CjuJI JfS>~ (j^^wUJaj j*aP aAp ColS Up LUj*5 iJljA>«Jl 
JLoul iji f-j |"JlP jt-Pj iii)i j*Jj jj*ax)l y& 4,‘AfJl jv^P 

f^UJI ^ Is^ll ^ (J *so*J' ^'A 1 ' orf .JV 

J*tp CJlsJl Djill ^ ^-Jjljj ijjJt^i U_JJ ^ c^li V*li J' 

. Jail J > JI OlJu* ^ Ay ’51^)11 Aoydl ^15^1 Nj 

in^ljJl ji iaJlyJl j*-Lp ^ p4*y& ^Jp (— »jJI *ApLw> U-* OlSj 
toUb^jVl iiyw) J-pii j^t oLviL^lj (ilUlli 

liJLJjJ 4>»*lj i»OjJ| jC*li VLr 4 (J J*j 

4*4%j)II 4*Sj g-Lolj jt-jJUs- fUajj jt-^J'SU-jj iC-LSnAaII cLuIj^ILj 

CjIj^I JaLxl Ay ay ^>Jl 5 js Cols’) CjIjUasJIj ^lyeulj 

i_JUau dUiSj 4AAb»fc*Jl ^^Xvy* ^kj*P jM Cl It jJUdlj 

Jltl j S jl>«xJl Ci jA^jl UjLiiiL ^1 I {jA 3^j*i X»j jlf^* {jijfi 

I jjj ^ j <l)i {j* ^llt L»a aIjJlII (JI 

i3jas)I IiAa (J^ 1 4-^ 'ja)! jlpLmi Ia<*j • (l^Jj I ^1 <s^LJI H^jI«XaIC* 
0 jaII tj^ls" <u*ijJl iSjpJi ^aJLwaJI »UL>JI £ja j£S ^uiJ (t^ojl 

liA £jAJ • ®Ll!jOU>«JU VnjlrtS 4(_<Ji^Ly*Jl jj^lill 

4a!»JI jt 4 a1>- \jaJSj I 4 JLJI JLjIjJ ^J-o- ^jaJI J-pIj 


tlUi Jlmj JbJb>*)l SjSaJI p-liSt A^jJjiJI pLJl 

iJip j$> d)t ***£ <y ij x#* 

S jyfi i-J US’ <-ilt ,^jjly«Jl (V4^ JaSl>J' b* 

jail j>ti\ |«JaLiv* CJjjii Jij . 0 ^aJI b* »-AvaJl ^ 

^1 Jta5» >JI iSJo~[ ( t - Y • ) j*ij ^1 

. jJUJ! jJU M ^ I «0 jAJl ^>*»* Oi^ £* '^ WJ Sf* 



^UJI jJUaJ ,^JI : ( i « Y • ) pSj J£** 

OjAjI iULUJI *V> ^ 

8 jXaJJ .JU ^ jaJI > J1 1 1 ^ ^ J*b~*~^ ^ 

i ^\'U\ J ic^\ oU3>JI J* tu-lj ^ ^ ‘^ ,XiuJI 

DiU-j v*^' - > ** AJI ^ ^ ^ ^ 43 


Jil (i_ j JiCi) jJUJI 51 hj ^ 



oJLa <dajj>- 8 j!J£**I ,^i XiXnj OlSj tijjxJI JailjiJl 

IjL* ^jjSlI Jas^-j (t)^Av») Ijl* ►Ijivi'ill -U>- I ^jJaLc* 

•1*5*- ^ 0}L*J g-^Ul {ja {j&S syry, <&*i OlS 1 US' .jUflj 
0* j 3 ^' ^ jUJl ^ U*la»-} Ojl^ 

tijZi U *~S>\ laSl/Jl ^ jsM SjSaJI ^ ^ 
jt-SLJl SJsu^»- till? c 5 aj^jJI JaSljicU Ijb^i \&y OlS *Aii 

l jSii> ,Jj> UJ 1$j J#-|^J| of 5JajjiJl #i> 5 *jI jj ^ U gJaXjj . (J5j>" 


SJjMaII jUJIj jyJl ylaJj CjSlji jy ,^.1 J»\ Aijfc JLp jt UJXwi )e>£a>- 
J5l«i) A4Jjk» <Ay»jA Sills' jSlji Atjfc ^ JljT j>uj yj ji j9»j Ji* 

■U-YY :f ij 



,JU1 Jiy ,y.i ^ = <* - n) (Pj JO 


(Lit y JaSl^pJl j*l*J u- 1 _j*Jl Ji SiU^l Of 

Si ja- 14 015 y>- lf*-*j 1 f ^ 0 £ f ^ s?* 

y S**i j\ 0 jS ill *J <^11 Oil* yliJl yjj OAAaJI 

Jii_) kiihikJl OlwlUl y *iyj 015 U J5 1/ IfcJp 
tly HjjliSil i3ljS>-l ^ (3b*!UJI SajJ* <ub5 ^c^tj iS^SOl al* oJii 
iS)^03«aJI o5l*Sll jlSjl (j-'*'* 1^*11 Ojill ^ Jl^jjl 0;^’ ■ < ^" ■■■'■* II 

•ISspIj . |*4Jjl** Salijj |M^->'*k* L^rf^l Oa^ly'^ ^ ^ 

IgJlp Jl5lj tlfj (J-pN ►Ulj tSj^Jl jjjiA55 tyj^l* 0^-j (yiJ^^I 


\»t) (JU1I SJaj Ja J a (i -1 YY) JSw« 


J> ii» fc JlS' vjULUll ^Jyr J 01 frUlj j^sjSlIj 

oj^JI jJUJJ ik jjji. Jj> t-jUS 1 ^j^-l -lij «. . . *UxJl ojsf 

AlUjujt *jj jj W x U sjlwi gj Uill y J-k \~a Jj> c~a~*j ^Jl 

Jlij .jJlkU JujJiSJI Jail jiJl wUJ wUJj yj <Jkj 

iIajL^jI i LajIIhIj jtJliSll JJ+0^ Ifit *jU£ 

C^a.,.,17* JUj I . . . JUbl _^iJl_j v£AlL«*Jl J jL*Sllj ul»li Ja Jlj t \Aja\Pj \j*>ja\s>j 
wiyJl I^jJUaJI '$S y> vlAJ As* y»lj3y\ ik ij s» 

0 Jy Jl JjrtJjjeU iitUjPx Jl ojjfc 4«*Jbl 

AjU/Oj Li kvnjj ^yiSll <wJs Oj ; *j^«Jlj 4*pl>*Jl CjL*jIx*JI 

CJ.Jaj iLg-i jljSlI Jailj>- t ^***j j p^ll Alj .<Utfl»« 

j^-Sfl iL)jJJU JL»J|j tj«d»-Vl jLjj\ll 0_Js> 4 <3jj^ jk«JI 

iJajj>- 1 ^ j 1p Jaso^Lj '.4+AJl* jSlj-Xj jtXoJl 4 Ij 

il)i J- ,y>*j ip*.*- 4 M •ki/Jl 1 ksl^iJl JSj 

Jl ‘■iki ^ W^JI c*rjiJ . ik./Jl jJ J ‘W* 3 ' 


y ij t4jl5 jij v- J jaU Aj.w j JU oU^ui jjb l j+sh] I 

. A^jSUJl aSU yu a!^>. 

]a5\j>*}\ ^5* ,^-jji^lll jv^Ij Ajjli«Jl SjliJl ol J_$£Jl ojistfj 

y^ ( ^f* <J-®- > * J -^b** - ^ AiiL j_g jjl jyS/l JL«u 

^yol laJ l twJki^Jl AjIAj Ji*j b\S li^i . jiljj cJ jJl 

J&H ^ -«dUj J**d cf-dJ-^' <-J^xJl Xs> JaJl^l 

“r 1 ^' cS"^ JaSljiJl <ji ^ Jal\\ a^s>*j Ji*j OlS’ OIj JyJl 

J^d ^ bdj* u^d j*J <jS*d 'r’j^' jj&*J j» JUj OIS 1 US’ 

jJj tA*j_yJl Jail^^dJ yt jvJkt AmJJo! Jj<j il)tj ^l_^|)l 

AdJ A-*JaiJl ULLLj j»^JJ . I^wa^-L j j) s d jJl JaSl^sJl JSl 

y ji y jJS" 4m*A2 Cj jLl aUU oliUtfJ JaSljirJl y liiliUo} OjlS 

i>“ ji ^ * y? jfi S jSU y>* ^jJU-iJl Uaj^*J '-* J& Jail _^><Jl 

{y *■ — ri -^d i x] 1 \yy^ ^1 J-* UajjJ^I JU^«* 

rt-jdli yA ya2j& jJ L5 tl<|JU»wl *LiS**ilj bjjjl j* iU*«T 

*ijC- U-S 1 jJUJl ij J l>- J» j>*Ju J51.U djjjlsf»3 Jj iUjb-j ^Js- 

»UJjp Ljj ^1 <U-JsuJI o'jU- ^1 ot (^* OIS Jij 

UxSsJj <. Ajtjl j JtaJl L^L_pJ t!r^ 

CjI ,Ji jt - t j JS ’ 'y*^ •AlP JaSijsJl j*J S’ 01 J^»j 

iaJl yb\ ^ LilS twxLSvnul Janj A*fil^dl AaII^jilII CjUjLwJI Jil ^UJl 
^1 oL^fJU A^jjdl JaJl y^\ & a US* y\ {y U^*j . S _^Udl 

^ o* l L O* ^db 

• J b^'j* y 

JtpJl Jail yb\ (r) 

jyO*}\ J'sU" JaSlj>Jl (^*J Ajj>tJI A>-’^UJl y> aU^JI j*&\j\ CJilijI 
^IxJj JiUI (Uil_^»-jJjl^]l) iaJl_d-dl |*Ip ^4 jlj yr~>J JJ^ 


Jl oaUJl ^JLii Jjip ^*5LJI liJliJl j^iJl j>-\j\ ^ JaSl^>- 

Portolano Sj^sxJI y&jjj* (*— >Ij t-i yu tiixJlj ly>- ^ 

dlli j JojI j>Jl ^ ^l a...* ^Jl <uJJ CaL^jj L» ^*1 i>iu ^jxJl « Charts 

Jo ^ L^tJlr^ol jJtCLtl ^Jl 4jj>«Jl ^yfl» oJjiA>- ill OiApLm^j 

4 Jsa^* JO Jl ^>cJ| 4>-!>Ul i*5>U Jail oJ* -buj . CJjJl dlli 

Ijjjjf '-r’j* ^jr?rj J> Jl ^*d O 

^IjVl Jw>UT I^Ip _^iaj jj t(i- Yt :j*ij JO) J-»*> JOj 
jjajw I*— j jtJ Jij ^ t tji jfai (J-k US’ fuUMjJl 



jNfJJi /* {]* gtj+j '• ( * - (*■*.> JO 


t Lj jJUai (S^jiaj- (j* <W>1>-) LJUaj^ ^ Siwljj Jatflj>Jl 

, ^ MY * ^ys~ ^ V * * (j-j) lJj jS Si'&Jl Jb^l # jb ^ jl»«Xaa«I 

J Oi (^jIp jt *haj£j> ia5\j>- JO ^jLp JjNjj jjj iaS\j>" CJj^So *tij 
ji jJUU t ^JLA j uilsOJ Jail ^^1 fjA ifi ytJpA - ^jJUat 

{y> Jall^iJl j^SlI £jJl l*if< Jvj*jj - i-Oill oULJl ^j^wj 

jl_ Catalan Atlas ^jJLkSJl j^UaS/U jt^Lj I ^ m ^ I o j p 4|«JLmJI Jail^>- 


uH y ■ (* ^Y'V o ,_,» _ SJ _pUaill |JU3l aJsli^ 

L«pT ij~S oL» jl** oU^l 4jSl IoJJj t Jsui J>-l t/LSa 1 j;j ^ 

iU)UJl jA Jl (j* jU ^1 * J ^U-^Jl c**/xi>«i»«il 

•s~& J”* 

J}*i ^]l .AijjJl jjjIp t* j~n ^ OlS l^^Jajc* Olj JLiV jjjjJI Jf*Sl 'j»" J^aSjj 
ibjjjl J>-U« ►j^rj Ja*-»jiJl j>*Jlj iJj-^SlI >>*-Jl 

jUj«j 2jAi dolS j^Jl (jjJ^U^Jl (ij^wUaNl Jsu? , «^Jl J la . o Jl 

iJUL^jJl jUiP^L JailjiJl oJla <yry jv*i OlSj . Sj^j-j aJxJI 

Jjj A^ip"LwJl ^aU&«JI ^1p *JlJj*£t*3 1^ 

j#**. s#* f^i Vi* ^ Js^’ *“4^ cV* A/ 

^i o y»Ui £Lsi>jt J*Jj . aJUaIjJI 0.xJI J*Uj ,,/Uj J>'* 

jj-* £jJ(£j ^illj *J«*ij><JI C^** - i/^ I *Su*i JaSi •■A* 

xj^«,y dllij *^»*Jl i^jS Jo^^jiJl _^»JI ii./*A ,y 

, j>«Jl ^ jv.^.ii.ijJtf ^jIp ^ » jUuJl oJpLm** v_iJ^j »^Uaj . cjLaI^»jNI 

OljjSl L^t JL»«X^it j UstfjJl iijj fUiu JalljiJl ol* ^ U^ij _^Ji US' 
o J>*l^*Jl c^ji cJUlfJI j^Ux« ^ ^jL^* 

• 0 >UL ►Um-hIj j^>*Sn ►(.>1 i>*Jl fU*«t cu~Sj 

UU ^1 - Ul >*J I J jJt^JI i > ^ JLJN^jJI ia5l> OLTj 
0 ^1 t^f* Ji^ ^ 0***^' kljj 

JUXfu ^1 Jail yJl Cj ^ j ^ ioNjJjjJl JaJl^l ol^J ^jUJl 

’ i y* ,/Jl J J Ja^iaa!- ^Uaj ^lj>^<l LjJUSJj ^ 

V-J; uU li'SW J1 JU-jJl j>^l S> ^ Ja!l>JI W i5>i 
«UI^Jc>-» »L>-1 O) S/ 4 JI t*IL" ^ gjJl J* cjApU 

.a,.,b.H UI>fJiay^l (r) >JI (Y) 


il)Jj . ^ \ £ * o ^1 _p- ^ry LiljA>Jl 

oolkil .Jail _pJl (JlP y j~S jj^> (Jl tpf AlaSly- o 


J jia) OjjJLiiJ f yi . ij A^Xj c V ji> jiS"! iau«i^X*Jl jj4^ >®J 4 IJa y 

lilliS'j . ^JLp ^iLJI d)y*Jl JaSlj>- A£j*idl 1.1* cA>-_)jJl 

aJULaJI *" I j?* c £j%*i 

C5^1 C?^ a **~'“ C**i*t (jdl { y 1 


.tji. ^Uj^l &}> 

iijjsjC . 5 i ja/3* J| kiJJ^ jjj U ^1* JL»JL^»sJl *Aaj •■ilta |**0 j j 
^jj^JLlaj JaJlj>J oJUiAjj- JaSljP^ jj iL»UJ £jl_^*JI 

f JLp a1&^>vJI oJLa t LiLhU ^ Mi^l c *j15 L^-*jj1j 

ld*j) . bUJXj'^s^" ^pi ^XgxJl I j lhAxLM«j|^ pa jy}\ IfcJj L_iL/>ti t A*^**/i > )\^j| 

. (j*j^iJl j*JUJJ iJUJtJl i_il ^JsSh *1 jj U JJ iaJl^iJl ^_j^u j J}il j jLx>-l Jjl 

i 

C6jXa)I oJLa y JaSl^iJl jjlaJ L )s‘ ApUsJIj ji»Jl JjL-j C*«*L* Jij 
^ j J ^laJ A yC»j AaJLSU l^Jbcy Uj» JlJb **« y AAjLJl JaJl_j>«Jl CJU uL-s- 
lAjiJxJl y Ui" il)JuJl (jA*A y JallyiJl JaLa* p-&jj cLaJLaU 

AaAj^I L^JUjI Ot* ‘ Jail I JJiiJ J\ y j) ^ AJL* Ifci (J^A! 


ji»Jl • 4Jj>«dl ■>! J*J AjJkJuJI ^jjljJllI s ^.^Xaj" 

jjip yl L«-« ( OiA>-ljJI aJsjjsJI {yt uiNl t ^£> (J j+A>* 1\ {jA ij£a AC-UUlj 

u_— i>Jl {_}>»■• J>- Jij . LjJLjl ^JUJlij L^oJl^j ^yi>U><Jl 

j^ma\ a^i cXw*<A>«x^I JaSt^AnJl 

. 5^*Jl JU>jJ| oliu aJjuJI j 


£+»y lAjplj^lJl apIu<» yj^j iaXvo^jJI <ApL>ij 

ilJ^l ^LxlLjJ . |JUJl SJS> cJLsil ^xll Ajil yc jjl ij 

0*Jj* L^lt US’ j>- CjU^Iaw iaJl y*l\ 

. y 3 y sA»Jl I«Xa y Jajlj>Jl 


iLlLjJl 4*>lj*»dl L_Sj^l*fCll (JIajIS* liA^Aj 

e ui J^- r** (_r^^' y Ojyll 1 / £ J ‘ X> " i 5 ^' fs^' 

Ij j$y is* jybly J^'y- (*—j y y *** 5 ls?^ f^' '•*■* 4 -r^ 

^jbj j£ ^ajy^-j jwUtrf y4 JjxiJJ cr~ijj 

JS ^Js> £>15 Jiij . Aj^P-fcJl Jail j>J I p-j y yM <uS ^ 

i3 A Us* f U"-*^ •* A> *U ‘*4/* i^* 5, yk* ot JaSlj^Jl # *^ 

. a~a ol~»ly y <Cw£J Uj aSUsJI 

Jrfly y «W ^ (uvv) ^ ^ 

JrtSl^. J53 U^J Ji*3 UJl J1 ‘U 4 JI y**J J 0 ^' 
tCr >lj j£Jb SyUI «JU Aril /■ ^ yjaUL &jy- OjSt vAij • 

^)Lp CjLs 0JJ i ) ^l*Ai1 *1 LAjlaS SjSb J£*£ ,j4 *4y“ *J ^ 

Aril /. Uj> yt) Ifw-j ^ gSlj • <y ^ «** ^ 

jla! ^ c ^' 1 **» ^ 

j£\ L*j ib-L*. L 5 iJsu-j 015 U ^ ytfJl cW»jj 4 Ak>Jl 

dUij t( yj>JI *J> umi Jk-yJl yJI yl» 0AJJ5j V-^ 

. a jlill utib ^ lip yUl ilJ^I ^ 'y4 O ^ 1 ^^V 11 

,y*l <J>yu N j De Zimpangu p*l U-A* 6^ Js? *4y*^ c*w»j 

Jlp 0 UU 1 p-l Uy /i* Sy Jjt “*4* y^ ' s b ^ ^ 

. l/ a s a»Jl u*iy ^ iJyj 015 jy>l> *4/* <> U^y ot ^11 
CJ 15 L*jl M <y JS? ^ J* jM* ^ ^ * J > aJ1 
jJUl »w;i yb Jd> </ 

H| " - 1 . 1 1 


Jkil^ (f \o * 0 Juan dc la Co/a ljj5V ^ Olyr *4^ 

ji jAs \+ams\ ^\ yj>\)i\ ^d>Jt *^A cuxo m ‘ V'y^' ^y 1531 s ^ 

Uu5 Jl dL>.; ^ C’abol Ojj 15 L*i£5l viliSj tjijl^' J Ca P ral 


p-~>j US’ . jJ} Vasco da Gama UU-b jSU»U <uL!bSI ^ill JjjJaJl viijJiS'j 
■ ttJu J^^jdadi jl> J* Ak,> 



‘ ' fl " YD^Ij JSLi 

\ «Y^ jiIp *Uy“j i ^ o * v |»U» ^^jjjJli aJau : jt-j 



Jjt \o *V ^Waldesseemuller XL y. cJLS’j 

dr* XJL-SJl l5o^t ,y tAS" iJb^. JSlio £*» j3 

t^* o*Jc» 4 fJi Ax£ , Q UaLjtcJiLj i(i- o Yt : pij J&J) Li Sjli 
uij-lhS3lj «ulxujl 'cjI^jL^JI IiAj> Lkji j tljJL^lixj 4£& 4 A»-jJ \Y 
ij ^p ,_j 1 p IfJvM c«!j Ijj^i 4 »jujl>J| 

JjS aLj_^>JI <S>- Bonne L a» m « 4*Jtj JuJi>- laiL^ 

Amerigo ^^jj^IaII aJL-^II X**J » y> 

»Jju Lsl^pJl JS" JJW pJj SjIaII ^ p J^jjJU JL 4 » tVespu 

jJUU XJL-iJl jjUJI {J ^e- tv&J jiLtj jjr^j* ►Isr <1)1 j»— -Ml IAa 

. JbJL>Jl 

^ \£>jA c»w j j <u»l^jc>- |>Ua3 iwJlaiI XL>-j Juuj 

pUftll iiljijj iO‘i^L JLjJtfhJ jhj tXL[_^Jl 
oJjU>«J| ijjii\ oJlA y ^1 JaSljidl JSljl q*J . (^il^Jl LjP%JJ ^l*a»LSJ| 
CJjfi d~»* ^Y<\ fU jjxij Lfwj XL^/JI ^ ijJUll 

lJ~A> lAiljp} i(i ■ •>• Y i, ’ jvJj 6JJV3J 

XXLi*Jl XLijiJl cJaiiP- Jij . ^jUlXxJl jjjjJI Lil y~ uj^L-t 
J»-l alax.1 ^ Ji *jl . I*-* Lfl? oLL>cJl cj ^|Lj ‘d«r^' d*rf 
iu>wJI Ifi Jij . (} ^1 X 43 - h?j> Y * L- 1 ^ XJ^iJI 

cJU 0 ].j <■ «A?- i„^l Jsu*jsLli Lt iL J>* ,Jl 

XJ ^1 J>-l _j*Jl vi> Jij .le-jj Oj^li JL-i <Sjai> 

. J^yi J^l IjJl ^is-j XU5” 

\~£ y £. J y^S «.M. Bchaim ^IfAj ^11 #j^ 1I bX«jj 

i/ ui^JJ *^j . ( i - d Y i J^*) (*JLJI L^iy- Aw,ejt ijS 1 Jjl - 
p+Mj ^ Jj&Aj cbjjjtj U-»T ^ iaja-^Jl XJLJI oL-UJl jtj*' \ 41 C ~0 
^ ijybsj XfrjJL* XL^ (Uidyl 1,Ap '“*) J 9 ”'^ ^J^ 5, 


^u 


^ a - 5 JbJi»JI Jl>o| JaJlyJI £h-^» JjU- • cijJI tiJUi 





Oljl^UJI «s-l_jX^-Vl Ja>- IfcJp yiiij ***y Y * jViU-ri SjS" I Jai ^Xoj 

p*Ull (JU3I J«rj 4 &>-y YV JJ *ly^l pj J#J iaJmJI s^laJlj 
y> *LUjI ^jyUJaj yJjfr ,_ J ip 4^-y ^Y^ jy Nwb ispjj YY'i JU*j 

dl W1 ^*Liu ^rj' 5 WV £J*j X*JI jp>- Ijjjjt 

Vy 1 Uii 4*^'***^ jL/aSaM LlaiJl \Xb y 0 \Sj . (yyoM ^>>1 j+a 

*>-jAll J^Js jjj jJj . 5>-y YY<\ y S/Oj M'X Jl iJ tij-ij 

. S jSill JLp 

uij-tSOl ^cjLx) yJaJ ilsuy- Jjt cJl£i Contarini ^jbJ jS" &jj>» L*t 

Cvw>jj yUmill y £-jJ ^S- ^isuyJI o J a C*> j~A?~ Jlij , <Lil y^«Jl 


Uo 


^ ^je> y Ja>j >( ^19 Jj>»aJI Ja4*tt«Jl 4 *mU V^^nn* 

i <daj yJl s-IjiwiNl Ja>- jt - mj L*£ t tj# j ); o) la.) Xs> JjJall JaiJ 

^ yjyU l*^5i ^1 ^yJI Urf c-yJI ^ L«iSl ij yJI Js>-\y Jl J«rj 
SjJb <l)li_>& <-ij- Ur lAr^ O^J^* £-pj *Mj ‘<3.^' 

V aJLj^>«ji oSi l j«J ijifc oi 1 ‘Yi * ^ £& (j^jSfi ji*j 

^J^* 4 Jii ***J ■ i^ 1 ^' j* uH ^*^***^1 *^l 
j>o il*i5»«U AVmJI j$>j ^y/jlAJl gflpJl £jsi ^6****J* 4kij»Jt ^lp JL‘«(jl 
(, C^AjjSj Il5sl5 JJL* 0*Ul fj-^i frbwt CJ y)ij C^jyilsu JjO US’ l-J ji^dl 
luUL y*py ,_^» CU*-pjij O'lJU' Uj>Jl ^ j4^ U 

i/yJ' ‘urrT^J* *'/ a 4 ^ • ‘*4^ 

jy- Lwul J>p ^ yll jU i^ 5, *U* ^iUl u^ 

oi Ml . (VL ji' jy) tSyl ;y Ubyl (?0UJl jy) y*J Ujj 

u)LfJ y* j*-P ^1 aJLowmJI l£iyt jZZ jvJ (li* jr*i ^* (*-*^ 

fbJl ^ ^j^AjijS aaJzS\ i^JDI yj itfJp **j y>Jl l&yV ^j-iJl J»-Ul 

. XiJliJl 4lUj 

JUil yJl K ^fi iwJLtaJl oiljjj A*»l_j«fJl c_iy53l <y Ul5j 

y S )*£ cjL* 5” ^U*Jl C-»U jt <Jl>«jllj ol 

i*5\j j o^**. i,j* JaSlyJl 4PU*i ^jlkb OiAp Oyjoj liailjiJl 

: ^L UJ» b» yi>" ,jSUj iiLkAfJI y*p •‘bit (,s j*JWl 


UU»i>l 1-jJuJI (S) 

OyJl y JjSlI iwUcJl ^ yU*dl ^ JaSlyJl *5j>- oyajl 
Jail _,>Ji ^ lyp ^aUJl 

JaSlyJl oU |^S tU jS'b Jy 1 ^\j>- ^ 

^ iailyJt ipU-^a jjiaS (^at J&J . UaSi* JaJU*«J oUaU^Jlj 


^JLSj j O^WuJl Jo*a j jbu^a yljAp- jS " jAJ LJUsuJ ££oj OjidJt lillj 

JaJl j>- Jbuj . 4jj|jJu*«Jl l*j j*» 53 I y LfP-^U <5JLi*»j If! A>-^UJl 

0 **J» US' t cJjJl viJU i y UUaj| y Oj yll Jail >*Jl y* 4jy*Jl 

US l ^fVV ^lp Ll jJ jJ SijJU LJUaJ 3y <JjS/ ^^~«_Llaj iJIjia- 
« jlill oJLa jUt yj . uijyjl jJUJl Mjp-t Jl£J JaJlyJl y O yfc 
bip IJLa pajj'^^oVY- Soo'X Ujj) Lafrcri ^jl yV ^JUai y» 

dlL* y JaJl yJl y>L«j y»>-1 JJ y OJLpI yJl SpjJswJI JallyJl y 

■kpi^Jl y*Jl y ‘UjjjSf I SjUcill Jj^la J y«i) , OjlaJl 

y u^y^l La jSjJ LJUauJ Oliiij i£tll*aJl ylj &J&J 

^I| lLLU iS^ ias i lillyb y {jjJ J 6 ^U-Lp c j-ip l)jaJ| 

. lill jA j>*J jL^Jl Jaliijl Jj>vi 


i^jwUJI (Y) 

\ IV * ^lp ^yJj \ oV * ^»1 p ,^1 y y Stiu^Jl 3 yiJl ^ I JuJ_fA ^ cj j$> 

Cjfjb J JaJlyJl <lpt U p viiLSj . ^JUJl JallyJl £Us*> jS\ y 4£- jmjhia 
j*m& ^< UJl o yJl aj / £ 9 t dJjiXil ^ aUiAa ( ^ jJUa 

^LxJj y OjjiiJ^jfil ^uaijjj t<uJiJl j>» j jJa>*j liily y JaJl y» Jl Oi>4 
}jp* 0 yJl di!i JbL>- OyiiJ _jf)l bj yUl jJj . JaJl yJl 

oip JaJl y Jl ^Ja Oji*«J I ylS” JaJl yJl ^ j~£)\ iJluJl IJLa ^bjj 

. vijliJ SiP ^ lAjj*U US t oUJa 

q* up '^ J 'M i£j*S (Sy Ja-»j jLu^Jl liiljA Ois Jij 

Lf i-« Cc "tfdj <‘*~>jjj)I\ SjLaJLJ t ijMi IfLcf tUUJtj lyJUjjj LJy 
j^oiiJjfJI U^ .|JUJ| Cjlffl” j*J XAA ^ OjU*Jl_J jUvJL <LljU AjjUidl 

LfjlXul ^jA ■ jJUJl ig 1 \j& OU ^Liujl ti-Ji>4 J £y> 

dr* JLp {*2+Aj i^jNl h ? jiJl {j* JaSl yJLl ^-aj Up 


UV 


^iLJl OyJl e^si iiJaSij»Jl jy (jjy*^ 5 jli 

, ^»lp j*-SJ f J 1 OjAX**!^ c AjbXxJ^^Jl Jsi5l^>iJl ^JLp ^y Ij ',n P t j*.a 

i a^5k^mu*^S0I LjI yj - jj lj*>4 <A* d)jJUau^ill l)j*9Ij^>jj_^J| OlS" lijj 

»y ^VajS 1m) Ij ^jjyj Ji ‘W* Mjj LajxAJ Ji yj'yyj^l 

cJbjcuJl lip ^jjXJ^JI iiyti (_j 1 p ApL* Lk 4 OlSj •(. $y^\ iyj*»J Ja j iyi 
Ajj L*y l^J cj\ jjt^x*** ,jij£j iJLUASj i*u-Jap 4jj^» i 3y£ |jjy jjj j y 

J&JjJl cx>L»_jl**Jl £*>- *•*•$•• JailyJl £lx-p ^^Lp J-j" 1 L*-* - l5jUJI 
j.sin \\ Jail y*Jl *jjud yJl <u«j*w)l j. ,./t P >Aju I»xa jJ^J • |*JL*Jl 

(J. jj~£y J 1 * V c*y^' 

jSUjj . JaSlyJl ^U->^ jjA j*jbj*pj i Ortelius yybjjtj t Mercator 

oL-Jl ,j~Xi d\ AjJUi i-jxjl ftApt ya» o JLpSI Us»lyX*-L 

. iJcJ y y Ja5l y* 11 <LljSll tw^LuVl 

Mercator j y - 1 

i| yjjjJyJI y-ilyy W y*-) OMi - jy-Sy -W 

l ya>»i i ,y j£*JJai CjI y ti y JsSl yJl J y^ 1 ^ ** J^wll <*i| y 
y \j~S £**- J t5j5cuJl djUoSlI y J~& fUj <1 Uit-JI JUpSlI 
jJUJl {jp *xkty ^ jUi J£ y-PJ U-AiS O^jJ flij oUjbudl 
y Uy, A^yJl *JLa UjU IaJj .U-*° J^> W^^CoJp 

O yJi Jui .t^JaP tj jli wLhJ wij-wJ t *x*« SiUj c+**b (^sJl Jaily- 

y, jkJ CJIS 1 oij) c^i jj^y v* 

J^jjb V 1 ^ 11 l^.y^ oyJij tSSJl* OtC- ^ ^ C? 1 ^' 

>C j>waJl I 4 KJ 1 JLsS-b 3-jjisjJI l^yt oU 1 ^ C 0 UJ>» y 
^Ul ; y;S y Jaw _ wl| iJjyJl JaSlyJI J| ^y JJ^y S y^ 
jJop! yJa \0A0 ^ i Cr^ ^ Jl >“ ^ 

ods' cJi5^ y “> J ' 1 / 


UA 



(f :Ct - 


ip y*>** j* ^ 4 j JU<aSj J*jJI (j* 8 j* Jj'il 0 _^i» Ji 

. ( j*ii>'!ll I IAa vlJWl jtJ (jllill f’jsfJl uiDi JL»u JljJ • JaSljiJl 

Ji«JJ .#a)j JJ ^ <Glij Jju mo j»U JjiSjA J-ij ^Sj 

•iij • yUaj^l jJUs>Sll IAa ^4 ^-iUJ £ - YV 1 & » Y“\ OtASLiJl 

• or***" if <]*i y L* ^ (j^Vl 11 a 

Ortclius j* jJLj jjl - i_j 

0 O^{ jif^l Abraham Ortel JJjjt fUl^l JiiAl 

jX mi b~> .OoYV ^ aJj) ^ ^ y>j JaJl^l 

***" ^ j t j+eu J iiaujitj \ 0 ’l 0 4Xv> ^ L(j^jj 1 Cj\>- ji OLaj ^ |»Jl*D ilau j>- 
I^Jl <*•&! J& ij^SikijiV' Lj^J mV 



\ o ^ 0 j ji*S* ja J a uLih* y Ulkjl ! ( t - Y *\ ) j jSli 



> 0^0 f[p jj^Sy cy ’*hy- '■ ( * - ^ fj J 5 ^ 

^ 0 * 




.jjZ S y £fr^t ciJiS Otf J KTheatrum orbi Terrarum *\S (JUM 

glj\j ioU «ku JJUj Ui 4jJUU lijwlp- JjT (J-Ua'ill l-lfc -Ujj 

Jlp jJUJl jlksl cJliiwJ JaHljiJ ^ 

ttrfi jjJtSlI IJLa j£* Dli' oSj Jail p l4s« «^U* oL-Iji 

. (juJ p ^jJj UUaj| £)-• JailjiJl ipU -,0 <Jp«J AjUj 

ii>l y £jt » Jxl p- t tT^ ^ 

c-j |ov* fc*. ,^j L. S/ill ^ Sy £Y yu <iT US' o* Si- Jjt ^ 

Ojy) o-jJ or ,y 4*Jsi> V* Jfi *iA Jj$\ ^l*Jl Op-I kj . UH 
•-U Jl c-a^f kj . (i _ YA JSC^) -uKj cJjJj *W Sjpa* 

kukll cJUiil J lij .iJbu oUJa ^ Jailp oJj> APy^wJl 

£Jajy- Y“l j oljUU Jail jf- 4J a d_r’" ( j^J s,t ^l lj^ {j* uJj^l 

. Liy)l Jail j>- T j L—Sl Jailp *\ j Ij jjj^i 





! De Gode a j> ^a >■ 

' 0 6 0 ft* c jC. cJj ^ JaSlyJl y *►•&} 

cJ* <d«*L. ^ *1 ^ pi* jJ i JUj^Jlj IjjjjS! J jjUU SjjjS 1 JaSl y. 

«Specutnm j*U Up jikt ULUl t \0VA pU ^ jii US' iLlLft JrflyJl 

• y-JsVjJ^ u* ylw Axj lOibis Terrarum» 

ol$>- ^Jajy- Y V j^Ip J*X*SI lf« JjSlI : y*UI ,J[ ay- ^a 

.UUyJl jjWy.SH jvUUiSl (^jtoU ylill pUtll U tpJUJl 

iai\j>- Uily oili 4ij .4>v«j ^ Y tfj*. JjS/l wkll y yL jJj 
Ot Ajiaj-lj Oi 0 a 4 ^0 < \Y' plo 6yUj yUaSfl ^Js Jlpt JL * j .yjJjjjf 
• ^ Jl Wi J** J y> AiaSly. y aljj yjUjjS' 

I Jodous Hondlus yjjJXA - a 

4M«li]| y*i yj JaJlyJl jp>- <pb-sO) yyJXA yjay> jJ*P 
0^ -Uj yU*1 iV Wlj 2>*U 1 *1 * *1 pip yW Jjj . yJ^Aillj 

Jy . Of 0 pij JS^JI ^ ikyJl L|xii,l y n UJ uU 

jj~Sy y^ yj <Up ^JyA AXjI £|Ijj ^ ^ ^ plp» yjj JiA 

i^yA pU jly^ Jan Jansson OjUU- p—l j$> HY'o pip . yyjLiA_ 

. yU»Sll y Sj-^SlI <U»Jt yi yyiiA 

<^«ijil<J| JaSl yJl d)tj JyJl ^^SUj i-Slf)! ^Up»mJI j 

tlj LSC* p&l ikJuJl Ay- Ixl I (jJp Ajjl>txll Ay-lxll U cJJ» j iS SjJxJ yJl 

yJlxAll ^ SaLill OyUyJl JaStyJl ^li-p pU C)t yS/l ysJlj 

If Ijsll JaSlyJJ ,^1^1 yJi* p>t 0|t» UJa y pP^ljj ^UyJi 

yj'- 1 * ^ ajUSL 

• Ifypt AjUxl^^Jl Aa^^JL^JI 

Syjyll U jJUll (r) 

i yaU! 6 yll ULsAImA ^ LJy ,^1 Jail yJl UifJ C*Lpj 



^ *1 ' 1 - JjijS* J* ( 'j* *U®Jj3" I ( i — Y^) j*J J (JiCi 


jj+aj Jl ja\]oj> iLjJs SJUJ «LajJUJl cJais^lj 

p-*U LS* l/^' f-'J ^ CJ j S ’yJ 

iM oMl) 0 {j* Sanson ib ^*JLn 8 ju> 1 oJi U JoSl^^l 

JUji ol dUASj ‘ {Jtfrj ^yh> '■ *W^'j 

•V* (jJUsl cjjXj . (cjjjjj jsidii tJji>-j if* &j>jj j^r 

ii'LAl>o'ill cJlSj . <L>«jjIxJI JaJl j>«Jl fa* I jaSS’j tUwj^i jLfitj JaSlj>-j 
l. j So coljj cS/L>j*i«jI JJt i_ijL>-jJ!j i*Ji jJS\ L$JLp OJL^ic-l 
, JaJ 5j*oVl #*Aa c-p L ku-I Jij oUjJLm ^. 4.»A*J OlJi> , '5taJl 

l J^ j*jLJ 1 t) yi)l wJiviSi* *il> L»5 Jk IJlx! jA ^ ]aS\j>ti\ g-lilj * fij* 

\or 




#A*J . ( i - V * ' J j£*i) t) _^l ijlfJ 

ijU^jUi Ail P 4 ^-jjj . JaSlj>Jl ^ jAj| <lwijJL«j|H uj jp UJ 

. Aj*-L*JI <u>-bJl {ja L^xiU L^xSCIj ajAxJ j^JI Jail j»JI d) Jl JaSl j>- 



A-^xJl J*0P ^ A*«J jiil JaSl J>*y i gij*j : ( i m T * ) J&A 


d)yill ^ S JaSl/ 1 - L*J A* ^ Sj*-t JJ ,y>j 

i jvJIjJJ a^jS" ^ o \ ^ ^Ip (^aJI f*-*.^*^ Cy* y** 

^jja L&it. j .w«4h>M Jau* Jlp \or^ ^ ,juu ts^ tins* ^ 
OJUJ^I ^jd! ^-USl i>is i^JLJIj ^ ^A* u- 1 ^ ^ Jj^Ji 

, A*J L»<J Ajw*o^aJ| a*1p 

Xi jJb^j^ll <L* ijA^JI ( 0 

i)fl\cr a)' ^ </ c^ ,J 


Ja5l yJl c-4jLi Jii j iC-jljJ], a51LJI as^jI J+^jj ^aLJI 

L*J l$Jp CJilj b\j <■ Aj-UJ Jail J ? Jl SjJjLjo^I 

^oiY) Saxton Oyu.i'L- Jl*pt ^ jj kdl IAa JS*£ij .LUojl j$\ l^U>- 
iwujJuJLI 0LutkS>»il oI»aUI Speed i Xmjij ( \ *1 * A _ 

^lp ^ jtj tSjjJLfd^ll olJb- yi Ijjl 

<u^jj) j+S aIvjs*- oLpI US' I i^LU jJ-A'i* ^***a Jjt ^ ®V*\ 

il) JL vpIj *Xas >Im« L»t . i^jJ Y * ^ ybjj I A 

jAj tt^yqJajd! LjUaj_^j ^Ip pL*Sll 

. yp ^liJl ( 1 ) jlll AjL^J ys*- 3 j» #j* 1 p <UjjI ^ 

ojuxpI ydl ^Lp j*JUJl ituy (_£_ySl I AjjjL»fcI^II JLpNI 

01S (^JUI Certain Erros of Navigation 01 y<u cJj ^jl jj>J v-jUS ^^JLp IJIp 

Ja 3 lW » ^ImiI ^LP iJajjiJl o Xf> iAjj . {* ^ ojjj 

<l*I oyjsllj uibjA gJlxi i)ajj>%}\ « Sa , j-Jj t jj+SjA 

Jju idiJiXlj tjjpjSlI y* AjiyiJl aJLmIJIj 4jJL*jiJl 

. (£ _ rY \fij JSLi) Uj^P Jdlj* 

*aSj ilyb-Oj ^ i£/*j jJJ?! ^Ip ^jta o jijj j**Jl j£jj 

^P JaSljPxll {jA Xf-y^tA jt 0 j£j U* . LlUai} ^ ^jJUnNl IJL* 
£jLJl 0 jXi I SjL^J ^ij . S ja JjV I jiWJj ^ Cj j$> j^jJI J JaU J5Li 

jW ^iJl Jiisyi Uj> OU-JaP UJLp LjUaj^j j^io J.^ a 

t ^ <dajjpi* £ A IjtJiiXP ^aJj Ja5l^>Jl ^ja 

yip Jaily- (_,* JUsrwJl J-ptiil (^1 li. Halley 

f U ydl - ^JJ^I 4JaSiy*jj uiljxj'llll JoSiyu MjjJb>«j^ll 

. - \ ‘IAA^Lp ^ I 4 JU &UJ3L- Jjt ylij 

JL-jjJl ( 0 ) 

1 _yp 0 _ydl di<* oiyS/l Alk jiX^I ^^0 Ja5lj>«Jl jj> 


\00 



yd jJUJI 3J hnjtt* : ( i - f \ ) 


j^i.\ jyj . IjjjI JswjJ iaSl j>-j 0* 'ja^ '^-^J 

v_*a£ (^JJI S. Munster _y~j ^ (L)Ls-«-* S^iill «Aa ^y lAJt ^y iaJlj>Jl £b-/> 

• i*-^* y a* 

uj y**iJl JaSljiJI (*0 

isA^lil j*ap ^ jUaiS/l {ja jjJ^J A*a*L/}II JaJlj>Jl ,|y ^ 

lUljJLiSL-Jj L~,JJ 4 HX » (Ip lylfcAj LJl/^t iaSl> <> UuJ 

Jliuj . Ujlij 3 l»J*UJ *LiOAA Ja5l COW9J US' (it^p^ JaSl_pJl jS\ Jjuj 
j-AP jsS-lyt ^y ia5l_y«Jl iy*^J (.\V\h~ ^°0 
ypll S^JI JJij ^- i ' tf^l <• 

U S J> a^u yi p.Ai \ox\ * UiUot cJtL ,/ip a*^ 

\o*\ 



. ^ «Lil y&r djt j_$S 

'J jk^jj byr L*j^ c/M 3 ^iJ>- ^ ‘ i/J 

^ (i. YY -fij JSLi) JLSo^t Aki> Jji UVV r U 
Jail j>Jl C*U j£j .‘Ljjjj)1\ JjjJl ^»~o»ljP ^ ^j.U" LjJaSlj>< Cols' ijt iXm 
^ t/Mj — <Jl Zjtfr <^Ui ^ *SiyH\ 

. J^ljiLoi*Vl Jbu Jail jxJl A*ip C*XXwil (_£jJ! jj^LoiVl »X*| lo-i 



c ads^ll^ by? i ~ Y Y ) |*ij JXA 

\ 1VV ^ « J* dfi Cod* 


jU*l aJ JallyJl HvifJl ^*aP jljj Ol i$ j> USvA 

pjp&yut CoiS’j . (jplfll JsuanuJl J^stfUl ^. .i /3AO Cols’ oA» l( jui s^y- 

•U-J Cil^i** IjiLtft Jjii dilii ^u»j oljUJl jda-vo oly&Lls 
<j-« 1 < /«P' jj^loJi b jiJl *liitj . ^ j ^Uau <LiljA^J « CoU ula JJ 





i <Lil jPj-iaJl iaily>xJl) LiUifcl t 

aASw^ IjiJLs ^ 

jjl* . j>»Jl (3ji olplijjMlj ijIjl>oMI oUf-jjJ 

;toU<aAj J*^jj Xj^jf ^JauJl oli'&aM I ytA al»j 

' i 1 <U^^i^)lj CjLJw^-P <^mXj JLiu \»«*S ^l>* aIjjxj^II \jUb 

»• 

i £miIx]| l) ^* liil o^aII ^^Ijf of Jj 


JbJbjJlj ^ Ja5l 

. jAp ^wlsllj jAp {jA Jl jb j*ajd I I 1* *XX»I 

jAfi j^tlill £) jAl! JaSI j* ( \ ) 

J^ip, Aju^ JUTj SJjJ^- oUlkj jAp ^lill O^aJI £}> 

l^w<j v_*JLJj i ijo Ja5l^>Jl iw ^ Jj lJa5lj>«Jl 

jjJaj I IgJU villi *\jj oLwiSlIj £»lj>iJl Col $J . J>*j j IfcJjJjftj 

villas' t Jail ji*Ji iJi (Jf S j*SSCJl ciUsf ^Ij as-L«JIj Xs»!>Ull oYij oljil 

Jj> XJlaMjJl ►jJf-SlI wjli5 ^J, Juil^/ujJl 0%>- ji\ *Sj>- Oil 

JuJuiJl I up J)\j Sjj»iJl t£jA . Jl ^L* ‘AS’f U5 t <3^* if* * , fj4 ! f*' 4 ‘-'* J ^' t^l oljLill 
0,/Jl JifA villi J5J . <HJi JaSl jA )>\y hjs# ^ 

»Ua>-l L$jLi Uw» L^tja'Jj Jail _^>Jl *5j>- AjIcIj jAp 

. SJbJLP \jjJ L$J i* j^K» CJjaZ+ji\ 

^JJJ^ &\/J\ - f 

^Jl - Jisjl >A» JaJlyJl £&). j$jA b\z 

kJyill Ju^ilsNl oJLaIj .irfl/JI ap\ap ^ 0^1 
Ju^laJl JUXinJi I^SjIp (jAp ^jLJl Ojill Ou-»*«itj) 

^Ikj 3 j~L*aJI Jjja IjPj tJ_jiaJl Ja>- C«-Ui ij^kll bjbut- 
oL- jf U5 . U*J j* & fhXi i 

\0A 


ejLiJCSwjj JLwj jj»j ^lill (1) jiJl (y u- d. /? «ll oli*j 

jJaiJl 1 »■<«■ J AA ui»- oLJLj cLwdLaJI oJa CU^XjIj . 4 J J* ^^xLaJ 

£b-p otj Jjill Jvm lift ,y>j .^^saJI jJadll JJ>t ^IjlwuVI 

dUSj ijtUl A*J>> jjl Jj £&JI JJ ^ AaJ> y> IjJlS L*jji J JalljiJI 

|>LxftVl j AP j*JIi j*a J (_5^JI J lilll^ft JaSjrJl Apllp) U* jJp 

.\>ijj> I j>»t J aaju<»IjJI a-p-L-JI (JI^pNLj ^LcaNI d)Sl <JLU^ 4 JSsJiJIj 


£y iLJLaj tjJUU JaSljjl o-Ip OjjwuyiJl JaJl^iJl £llp ^l* .lij 
. WW 2L, ^ wn iu- ,y viJUij 40j-^Jl j OjuJI Ja5l >J ^JLUSlI 
i-L JL5i co jijJl oJUk ^ Jail j > Jl £li<p C.F. Cassini OlSj 

^Jl o^j-QSr- C^AOvajj C Wi i AX**f ^ dJ l * 1 *0 1 1 4 >~L*l«J| oUUa 

•» «■ 

. A>* ^ AY ^ Ld jjtl AAJi ol jPjJo aJsj^jSI ^j^P l^lp dJ 

j^liJl 0 yJl AjItAj IsAjI ^ojomJ^aJI Jaji y*i\ ^ L yO « * 1 
£ll*p AiP Iflijj l^i ^uijt *UsulSll ,jp<u Jl A3_^Ji j^r J cDcIlislc 
JjAaIj j»LSj 4XJL&»- fop Jau^yuJl j»*Jl J ^fvaSjil JLii 4 JU*j U-i JaSl^iJl 
J dJ_Ji 0* Cuts’ l$it pPj 4 Sjjjs- JS^i Jp Ia LJ jJJlS' AJajj>- 
lJI (jJLUSlI pJ>\j V* J£*i J* 

Didier a-jJUs j Gilles 0 r U (^JUI ^JLUVl cUUi y> S /iJl dJU; J 

CJ.4 iUaI I *Cw*»Aa<m j fltuSi I 

^JLvaJ JjSlI UjS 1 jA OJL5i dA LJ ji CJL? < ^1«P <1) JJl AiU^ 

, o^J»La LjJ iJlj Lw5 cJU? cijj - 


JaSl j£*i I JsfiA i*3 A* j&P ^lill 0 JJl {y JjVl t-AvalJl d)^ lijj 
Jail yxii ^sjfciJl J*A jJl Ajlio-J OlS 1 (1) jill 4*JLJi ^ Jlill V-AptJl O^* 4 A**J JJl 

JaSljiJl ^U-P jtiS ‘Arti i 

of { J»- -. JaJl J>A J t*iup #UivaA» OdiJ C*9»«ptj 4 1 Jp y 
6t (AiljJlj .6di! J £jJaJ Cuts' cijJl liJJi J kl$Jl JaJl ji*i\ 


ybllioJl {jA jJS «U»*j jill JaSl ji«Jl {jP t_jiJb>«j ialljiJl 

OjJj Cy '-'hQ* £* \jP <J^ “** W*-* JS*^ Ji 

iJ>jj 0 yr j* I jlx** t*L- j lj5Jb>*jJ, j • ^Js’ Jjd>u 

^Lp 4 As>~ j] Y i, , oJiJ ajjJuJ ^LuuJl 0 jm 5 4 li|j> ^JLi |^J]| John Roc^ufi 
illx* 0l5j OdUJ Sad*!* iaSljs^ 1*5 . WSY 

Akij>- Jjt ^ l£^l * JiiJ u-^r® cSj^V' 

Ji Ordinance Survey Sdlk^Jl 4 a-L~JI *Xj» cJlSj . WAY ^Ip ^ di^U 
dx* JaSl j>Jl ,ji dj.^* d$p tdi I^jj 4 W^ ^Ip ^ c—*ob 

. jis- £**lsJl d ^i!l 5 jUj 

jJ il 4U15 iliP jJLp ^.UJI byA\ J jl! jJL» S-^Nl ^ 

■ *1 j^S/l ,j^wj V} 1$j Jail j>«J I (**4i (*^* Cj^ 

! Ua Jail ^>Jl CJjjj {jA ( j~*j ^^Lp Jail j>«Jl JT&l ^ <U«*LJ| Oj^ Jl dij 
dUi 4_JUw J1 j . ^ Sautter jJjLy g^jji ^ Homann 0Uy> 

jdij j*J SJL*J'il Ja5l SJ p *LuSl l /*aj iihp c*»15 di» 

di J ■ \~*J ji ^ jbt )y£& ^ oU»^ia><-* JSli ^jlp cJaa>- l*J|j lf*ix»w 
. WA^ ^>1 p ^ Jaeger y*yr o ^ d* 

Oydj l|Sl ja\ ^UiaI J-A«j 1»dJtJ Ifi iaJlj^Jl Odf*i Aii UUaj[ ^ L*1 
^YY^) Ki/./i Znnnont Ojilj ^ ■ j ^*WI d)^l ^ Ja5l^»JI 
apLsP ^ JaP JlAl 4(1) jaJI dlli d\j\ yUajl t^ Ja5lj>Jl (^A\ i - 

fUu ^ JUJI Ai jJb-4 ol Jj u^ij l>^b UiUlIj ^ iaJl>Jl 

iu^j^SlI iaJI jAJl - 4_J 

l*>lj 4 /^ i>*Wl OjiJl tJ ^a * t/ 

^ livans jjul ^ UyLi ^Jl i^>Jt ^ ^ J 

^UJI Jlp >>- J- Turner jijS Jij ‘ Woo f lp 


a!uj»J| #JLft jJU JUpTj . AjJ j j jS/ I JaJljiJl jJS* C*Pjlvi ci**s>- 

^Jl aJj\|| Jail j>Jl . I^SJipI ,^Jl Jail j!»Jl jJa*« «_,» Ojil Jij IjA Y\ 

Bonner - Price ^1 j>y j> U j£j ^1 Jill jJUJI ^ 0 

jJajuj W*\^ Jjj>- ol j* £~u ^Ij WYY ^Lp ^Jaunjj AXtJUJ 

. AXjJuJl jjte ^ ZJ* i J& 

,^1 J. Mitchell J-Jju* 0_j^- aU;^ JUjj 
C^J a J5j ilwllj iJL-jJl i_j* A*w jJJlj AjjUaUjJl CJ|j4jOUh4«U 

^^LJl ( Jj l^t yl| JhUl 4jsu^>mJl «JlA 

L5*J •Us^ p S-k-kfJl Aj*k“ J»Ja>«J j»J WAV' {*lp ^jb 

o* ®j ? £ J*-*i ty^^JI i_r*s>Jl fl* *jj-JI ^ t^^Jl 0 jaJI £p J^A>- 

JalljiJl <JLp C**U (_gJLII ^wLkS|| AjIUj cJlS t UL./xalll JalljiJl 

jJ jj-JJaSlI Jxo^oJl J>-L» ^.)a.nA 4*» j*J c^JJl CijJl tiUi ^ J . Jl>u U*i 

Jiff* A* i-iLisSI • JaJlj>* aJU-^JI (_5jL^JI Jx^«Jl 

(/ <Js**^' o^i JJ-fk 1>* jfc* 'Vi \ ISwilt ^ WYA fU ^ gjjj 
jylill 0 ^1 JJ ^5CJj . WoY (*U ^ Dellisle - Buach ^Ijj - J~**Lo 
1^* t-iLlsS'l ^Jaamu a <*j5n 9"JI dv*U jm& 

o* Us* ^ t^Jl tjJaL^Jl j>A OlS" (^wUl JUJLII jJp-LJl 

• Ujjjt 

£• (jiirfJJJ^I o* I Jallj^ *,^laJl JtAiS^N I t<Jb Jiij 

1*^1 oLVjJl {yt V^lj JS 1 oluj vivys» JLSvi^SlI SJb^uJl obN _^Jl J'iAiUrfl 

• (l«V *+*#) ^ ^ (Jl j%? i/'LJuj UJ J^l^ 

I *iJj^ ijr**" oliibJI ^ *5wi ^1 p Ja5l^>J| «Jla t.JU. ti o 

^1 ilajjiJl -Ujj . ajaUJI Aa^LaJI ,_,ip c^U UJJj 

^Uj)I ,_/»l>> Jjt aJ j-tll aJL-JJI obN jJU Fitch L ^sJ 0 ^>- 

sa^uJI obVjJl a k>. Abel Buell J** J^T US' .JaII>Jl 

L^y^dj U^jd '^Hj st ' <Jj^ cJLSj ^VA^ |»U AaXj^S/I 


cjUN jJl ^ d)l£ liiliS" . JL&Jbll SJbhbuJl cjLV jil LIpj Jl>-1 

d)L*j^j ^1 p y~ t£*All Pilot ja AjSo_^»'ill tJb«x«Jl 

oJL>fcUJl oLN jil ^^fcJJbSlI Ja*>«*Jl J>*L>i JaSl j>- ^ J3j ^Ip 

Ja*j ( _ # 1 p pLiJ} ciJUi *Uj ^jJubJl dr* j£S JjU- Jij . <L&Jill 

^ LJUst W^fc ^lp ^ Matthew Carey t 5jl5'jJU jizi iJjLJI cr JLl»Sll 
-/».> 1 ^ jA^oj q*Xa £j ^ AY Y ^lp XpIj 

Jail j >* Jl {jP cJLSj Jj j*P jUaiSllj 4-,oUJl oU-^Ul d)l 

j<ip ^wilx)t djyill JaSl (X) 

d)l5j fcXjs> j>Jut t.*JL3J (l)_^2Jl dJDi CjIjJ. (L»lj^*j!jt£ll) JaSl j*Jp 
ioJbJ^«jj ^Uadl U-i Lj*J j£A j iSjjSS 1 J*I^p ‘JJta 

JaSljidl j*JlP ^sJl ^jAJtll ‘\r^y J"*^ "1*4* t*iA>" (JIjIj i^JJl 

l y> j *» u OLJ cJ^I tiUi J-ii . J&& £*»b]| £>^1 
J i JLJ yi)l Toises iLUwJI ^UiJI oIj>jj 4A*jj>JI o J, ^ A 

d>*i JS!>U)I ^ j*Jj J-Jlj J ‘ V*J^' Versts c**-j*ill 

djxJlD JbJb^Xj .iJjJU X* jyw* JL^LaII cjIAp-jJI ,y •■Af-j 

Jl t»l ji^iNl Ja>* {j* o*y^ dj* Cy ®->4 p iltti^ 4 'j*** dr* *3^ 

S JL >- j till ,5 r _\j\ JLSi 4 illiAigp- J a s >lt * £jJ C?l) i^Jaill 

^LL. y* j»4 fyj\ tCJ^I uilli X*J .UjA \+a\J>£^\ JbU ^-US 
SJb - j J ot Y 0 * * / N j^UIU 5^«) J -i* 5 '^' (*^J 

4( J ^ oJp-jJI ^ dr 4 Yo * * ^ 

^ {j* aJl2x«^ alb C~*b U tl jy~£* (♦-‘J' lT*^ 4 JiJ 9 ^ CT* 9 ^ 

^ 1*JjUGj JaSl >J I Sjtf II* ^ ^»J 4 V-UJI ^ ^ 

i_» ^sJl A.<i.la.U.'l Ap-L%vJI oLUp oLSJ ciU AS 1 . AaIsB^JI jUait 

oJla OjS'y i JaJl >JLj JUJI dr* ^ *5^' jl 

OlUl j Jails’ (5 Jj-aJI J oUUJI 


^ j . il) ja)I villi oljJ-wJl ^ ^ IoiSj SJ*»i*JI oLMjJlj 

Jail j>JL ^^Lp hjjjl (j* jstr* * j <-^ _/«** ** a -i P a ' I 

jjjSJI j»|JL2xJl <L?»L«*JI oLLjJI «»1a ^•AaS ^ jjj . Ajil_jPjJa)l 

^ SJbJi^- 13 J* jl&jl U-^ .OyiJl OiJa a»-L«*JI oj^-t ^^Ip \j» i^jJl 
LUp J ^u- J y*j J[ jLp £*lxJl O/Jl ^lill cisaJl JtA>- apUsJI 
ApLUI Aiy^ls lJUJt ^ Cj ^Z i\ W*\A *L*» 4lf!>-UJl aJj^-kj Ja5lj>Ji 
apLUI cJLf- dUJLy .(^^Jl Jj> ApUaJl) Lithography iJly>jiJUl 
i j£»JJ <u1s»mJ| 01 ^Sllj J-wpldJl (j* JjJp £j*JJ A**l 

ijyjJl Avtjs^j Aj.sIp jl jjt jJlP JaSl jiJl AA|jJa)l oi* 

^UjJI £-1 jjf ^^Ip ,^1 AiLlJ! ^fjaJI A*Up ,y Jail J * Jl Cwal»o 
jJ} jJUl olf>- J~£i Ail Jp j-JaJl Jail j>Jl J&* ljj>-lj • 0jjA>fcJl 
Ojill Jail j?" CjJjoj liliJU . (jJLUt Ia jI*Lp|j JaSljiJl oJ> ja*-s£LJ 

a^iA>- ^ cuaaLm ^Jl jjaJUsSII 4^1 0jaLLu ^Lp ^«lxJl 

, Sjta^llj jU>-» ^ j iLil^ijfJl j*«>Lj 

JaII>*Jl - 1 


^jjiLoJlj {j* iJp ii^*y*Jl ^jAj j<1p £-»lxJI 0 fl\ JL^Ji 

oLujjXt J-/>2 j Ai*<w AajuaI* fjip j^lai JJ (jjJlJl j*Sll lAlvaiuJl 
liilylSj L ?- J OUl J ^ jJp ^Jiy* l AiyjJC* <UsPjt ol ^ftlli 

£LkXs»-*ill j*JLp jjt* 4 AapL*5>-VI A*Ip AAsdJ (^^>*1 ^ jJLp AP 

< _ 5 # JaSlj^Jil c*^b>*l «aXa J5" . Ia^aPj AlvajiNlj 

A"*i j^sJlj S jjJwaJI JaSl^iJl (j^P LjJ OlS'j t L^jLukIjJ 

. AaIx>u> oLu j y 


LflaJljS- ,j>* A>- j\ Jj! CJjm J Jj AJlkijJl AshLw^JI Ai*A OjIS’j 

JaJIjiJI \jaL* j a^-Ijj , ^ A • ^ A i*« ^ Ja^JJ Lp ^ ^IJuj A*il ji > jJaJl 
APj*«j |*-$A^Sj ^ a ** 1 (Js^* j a\S1«L* ly^ ^ 


nr 


di* J-iol J ajias^ 'Jl Hachure J 9 JlSwt 

Ja-5l jJJl jj-fk tHJi Aju t _ 5 J\_^_3 |*-j ■ <-*wjL,<dl <Jl£jft| 

Cary (,|jlS c^^JlLSlI apj*j>« tyijt cjj^j 

***" i^l ^ffj4 (Jjjb>»3^l 

(J- •* oJj-ljf |_pwJUat a! O^jJs l^S . OUut eJLP O 1-Jjflla j \VAV 

Jju Ut . M*A ^ New Universal Atlas #JbJU»Jl ^UM 

£U»liJl JaSl j>- fLfc*/(\ L*jj^la Jj A 

jw i Arrow Smiths duw jjt j t Bartholomew iljxi*.^ 

. Johnston 0 y^r j A.Kith OjS _>Jti«S!)t 

^bJl 0 jAJl ^ UJi oils Jii a-jjjjSII JjjJl ^ L»f 

.dlLj <■ yijj ‘J $\jj tHumbltlt Ji* OjjbM Ojjilycr jis- 

■ Jail j»Jl ^UiJ ^ AjJ jjj\ SJjA Jxijl LJUJI jJ>J J+OAIJ 

t y'jj[>ry j!~r»jA J*-* iljUJSlI £L»o *13 ^aJI iiUS 

JalljiJl Ijj-ij AS j tPetermann ilil*^ o**sy-jtj cBerghaus 

a-aJjJI iw-JL-h/l jlSol OUJbU J-saAll j-JUaS/lj 

0sL*j OUJSll DjaJI <ol$3 i^J 

ijss - ^ il)i * jLiyi l**j • *~JSfl JL*}J ^1*3*11 S j*S 

h^ji jL* OjL*J |^li JIJU* Ji» l ^JUatj "Lfljt 0 ylll kilid 

ajI^I c~*ry pS . ,^1 lfsr-1 j>-\j I^sSj ^ aJUSM ,jJU»Sll £jLa» oils’ ^tll 
U«J Jk ^^JUal jji* V* ,j*JU*'!iM { J^M J&\ 

< Ijilij 

i*£tjJ)l\ X +* jjull _ i_> 

Jail jaJJ <UmjJU jIaajI Sj5i jitp OyOl {j* ^Isll •^*1 

01j<*a)I AS ' JP" A^Jt"lj^J J5*S JaJl_j»JI A^"l>Jl #«jljJ k-.y<>» lAjSsJj^Vl 

olfSN i OjiLsAJj cOljiiJl J-ij Cj%s>\ &J e 


^lp j-d L w J 4 aLm/UJ ^lXpj f gLp* ojjilp 

JX«il iSj^t l^i ^JLivU*<l y> JJL *il l* ^ AY 4 j ^AYY 

,y Jjl OlS 1 t W ^ A j>lp LJUt ,^* aJIjP «.UaJl £l jS^I c^ilj . oUJj j^Jl 
jmJ ^ \AYV ^Ip 0X**£*Jl iX’ld'Yf^Jl l^4|J>bLwdl 

LtJLi^U C-JUij . tJ iill g-l j>-^fl lJ* <Uj 3JI lOUisl/UJl ^ P ^fJUal 

0x» ^UiaVI IJLa Jj LjiS’jLi j iSjXaJI OJUj <J^A>- Jail^>Jl apLvsJ I j* 
Tanner ylJ <JJj* j*— *1 3 jiill OLUj ^Uj! j$*j . 'L/k.f ~^jjijt> 

flp (ji Ijllw* ULUl j£> Jli j oXnidl oLV jJl Jt JaJl j>- |*-«ilj Jae\S 

jJIjij j .New American Atlas «XX>Jl ^JUaSlI* OI^ju Y AY Y* 

SxkuJ oXXf laS\j>- £j J$> Lfili 0 jUJl y»l JO ' Jl vJ .^XSJl 

i ^AY'o (*U \AY'Y (*U ,y Bonneville U jJ. j ^1 j 3jUJl 

jLyt uw kJ^ji iL> \A\ • r U J Walker Jjj ytJ Ji -0L5 OlSj 
• yO*^ J>-LJI (j* t-j*r Us* jfi j £ jj Jy*- Or* jX»*^ 

g-Jlj j*-^l jXp £*-lsJl 0 ^2JI ^ ^yUl Jl jji 
ois~* O'* .r^ g^b j& ■ iJhj^ ^ j* (*-' , U H-Walllng 
OjiJl >-a«ii 3X‘ w« X-* I ^l»j oX»tuuJI oLN yj tw JL li» l 

'-^jj ^ j* WljJl jJslxJI ^lwaJ SJbxd! oli*JI JLwdjjpj j^Lp 

^1 4 Wl -uJawJl gSls^lj U j>o! ^dl iwill oljJl JUpS/I ^s- jj 

#jji |>Jp c--i UJj .aJLaVi i-JjpJI <ciy <l*a> tc-iijJ l^jt 
^Ip ^ CX*J[ tSX^uJl oL^^jJl t— 'jiJ * L L * a aJ JaJljal* Xi^AJl 

Ip^Xi (^p JaSljiJl JUp! j£ <L*-u*j A!** ^ AVA 

ii!yi>Jl cxil! U5 . U.S. Geological Survey ji j^\ 

UiaJl hs\yJ\ ja lt>y^A £b| cJjjj \A«Y (*Ip ^ iljjij-i j 
V^rJI l^.cxili ^1 aj^I .jlSSl t (i „ Y T jS^ft) 

^ <**2Jl JaJlj>Jl ^ XXnJl jlxp} ^ ^iaCUAlj ^ IL* jJllI 

• _^*p jjwlill o^aJI ija 



J>si>JL3 juu lU.nryj J£a 


^ 1 5 jXa)I ciUl JaS\jni\ g^jjU jl>«j| jiJsi^T L*t 

Physiographic SJI _^jjjUl &jyl«Jl)i (*— L ciy> ^1 AjSoySM 5Jaj>Jl 
dLjJ oJju ^4 Ia tW-M- Davis bbLiit i<Map 

. b»J^Ujj E.Raisz ^jj A-Lobeck 


Ja5l^»Jl | *Jlp XJuJlsj- iU-j* <** otjuj il) yili 

Jl jif* LjJ Jbtfl wXj-lo j*J ojjb ii >-jA ((Lil_j>-j3jlS3|) 

CJl S US' c Jail j£*i\ **tu* j USU ijjt Oj^UJl i)J}\ JLfi JLaU 
LjiSJbi- (Lil JbilljiJl jJuJ oUWJj i>*U £»ija ilk* 

4jjJl ^jAjjifJl cjIaU#* «U^>«JI oLL»jJl c-J- U j S[ . 6UJUII OljjxJl 




ilj 4JL*aiJI JaJlyJl y *uyJlj 

oLLji y Jala d)t JjJUaj ^ *■*» . iiaX< <»-ji ^1 JaSlyJl 

LiyJ ^ylU-i Ujb j tSjlliJl a^oJLJI c-yJl »UJt c-Ja»- ^sJl jjAJl 

^j*j*c* gJj a1uj>" OyJ^* ^j**L*j _y«j l***^ ? '** - l aa i L^jjXj (_jJjL » jyi J^>LyKj 

<ua>*:»«.Jl JaJlyJl ot >AS'_Jj <l)t ^ J a «twj L*5" . t*l» V*\* * l^jjj 
^jd ‘Oi-r^ 1 °' cul>- ^Jl ii** y*xJl pUlt <LJa*Jl y»l jpSlI 

. <UjLJ| A>uj\j jyA* JljJa JaSly* y A»«£jt l*p j~£j 


4y« * J L) AXjXhAt u> l>Ajja I j+AP JOu AJ ijlujM (_$jJl (jt 

jl»«j Jljj *il yaP yi t j^l y *1 y* t A-,al^ AAs<aj Jail yJJ 

jyyaJl 1 1 {_ylp jy<J t JaJlj>iJl jLXaJj 1,5* JaL^jJl ytS”! 

ajLajj . 'LvojI ^Ull ^jJUuaJI j^Ip L*jJj 1 1— A.o>ct 
LffCii yJl AjJUJl cjli*fllj L^pI yt OiJbuj y^Ull 0 yJl ^ Jail yJl 
OyJl AjIJj JaJlyJl SpIxp oj**! LdT llfo* ,_^Jl yily*}ll.) 

CJlpj i<r iu« j»U! ^a . JaSlyJl ^Jai ^ '\j?£ l^yt yjyliij yyidl 

oLiljjJlj yuJail JaJL>«*!| Jby* ^ APy£* JaSlyX A>-y«Jsi 

OlyjJl jJIyj OlSwJI £py JsUjtj iyjVl ^IXlul^l JaLut y AAyailll 

ya^l y»Ui* y layj (^UxiVl JaLiaJl yllsw gjyj 

jjJaJ ^Jl j^JUsNl 4-LU| ^ yj 

JaSlyJl Au^at 'J* Jj'tdl AjfS \jjks OyJl ObJ Lf^UjJj 

(^J • jfcjj ‘dJy^U y JS" X { Js- LiUt ^ aSjJ^J! Ajily^JI oliJ 

(H-ri Ji LJUJl ^ JaJlyJl ApLsP ^ ^ yVl 

tij 9 ? jl'W’l tiUi ^tr 1 <j* • Aj y a*m»U 4 Jail yj| yj j 

f^P P'yJl ylf K’ljsyt lu*^ y-viJ pin+0 

^Ip ^ IxS’ .y y <U>«^ j^Ual SJp Cj yJa U5 . \ *\ ^ \ 

•apt i^aJl ((AjSliySM apIjjJIh \ ^.Ip Ljy y t<r JU»tj \ ^ 1 

(»Ji*Jl jjS-iyill LaJ tHJi aalyi yj .Ulp yj!)W ^ Baker ^ 


0 UJ 9 Oi 1 ^ ‘lY'Y ^lo ^ ,^iJ| ((Grand Soviet Atlas 

utii ^ 1*1 . i«Uall I jj» ^ UJUdl i j^>. t^2i» 

S^aUJI jji Aip ^ 5*1 ji>Jl j-ujJl 0 I 42 JI iwJ»P <tAjj*suJl A^LmJI* 

j^oa <GJa 1 ^ill « Atlas of Egypt j^oa u JX>b iljip} ^ ^Yo ^ 
il^pj. iJj-il J»j . \ WA fU ^ ^bll ^jjJl ^*jj| 

^ J Bull Jjj . JL*1 £jA 4 j_j*o*JI Ap-L^aJI j\*$ £jA APjAfft . 4 ^JlUSlI IJlA 
Ojj . F-S-Richards iL-F-Satton 0^1— iW-F-Hume p.^ 

tr^ t $jAj ( ' * : ^) Ul jsrjjjl 3Jaj> (jJlUSII ,^a 

. \ t Y * * * *** ■ ^ ) Ja—M^sdl — * 4_J> J-~*> t-»J 1 ^L-jIaJI 

< ^ (jxLJb w J JaJl^^) JaJl jS- j i(<5 * * * * * 

■ aJLJ 1 1 jll ^ ip JAS^A {jf. ’SL^ai Vo 

fls* drtr 1 ^' <^ 1 ' 1 / Lfc o ^ aJWI SjaUsJI 1*1 

ul)j*l*/\ International map aJj-UI jJUII aU pj^L* 

<>* ^ ^ ^ Y* (J-jjU ^ ^ jji! 

^.XaSj j»J «, (_4*iSM - |p_jJwdl d)t Nj, iaJjJlII aLujpJI oJkA oLs^jl 

villiifj A*»U*jj caJjJJI CilpjluJl tiUij l5jjk» 

o-L*^»j ,^*11 |»lapl ol »tjj • aa1x>*<« ^JsS 1 

,^1 a-SLi^SII <Lil ijA.wrJl ^a #jiA {j* j*£ ty? JlAiJ ^l-jp 

AamXa ft^wS" A5 mXj ObiAuttoJl 4^l>«j| JaSl^>«jl 

A**aj>«JI cJlva>- d)l JL>uj Ajl^JuJl 3lsyj>Jl yiill Cj^jj 

a^p-Lw* JUjpIj ^La )1 otjb 15o_/*l oUil ja ^ s> 

N * V ^ja \ 0 ^ *\Y * otjb 1 »\e> Y o 

. Udwb- _|1 AjjJuJl i]oj t j>Ji\ ^yt A>- jJ 

(j;All Ua ^Jlu C)1 ^iaiwj lilt ^51 jilj 

(. (jj C jI^jIwi {j* ^,1^311 U-i JaSlj>*Jl jvlp aa 2 >- 

^ U-j ijJiyu d)t 1 (ji,,r* i *ll d)jill <Lsp il)Vl 

^ *\A 


(!) yfi£> ^ C-»JpL» ^Jl J^iIjaJIj £»ljjJlj (.jL^^II 

i^i l^b i 4P j£aj SJbJLP i l $^ s *"Vl 0t ^A . Vy w^ m^Jl iJjaII IjLa 

^]| L qAm/£ Ajf V], lO jill 1 . 1 a j^jS tLjjli JaJl_^>Jl £jij Ob lLUj 

yip CmP^ 5 ylj^ill 

SJbJbJl obfLs^-Vl JjUj ^ A**jii j^lsu of (Lily>-jj iaSl jiJl j JL p 
uijjls l^M.Uaj ( ,. J| ^Juyaixllj i/LSaJl JailjiJl 4P j^uJlj 

|*Ji« jjJajj i<ull*ifc*Jl <i*>«Jl t-~Jl*nf jjJauj t^-lj^JUJl 

Jji aJL.1 j <Uo!&u CjJlAT ^JJl ^JUJI JaJb>«x]| (iUJiSj tojb^llj 

1 J? Oil ^Jl AjjXaII <Pj+>*A iJliJl *&JA^€4 Jl U . jtJUJl 

cJUm aJ| Cjs.i i£.Ulj ‘ (Lilj!>-jjjL53l) JaJtjiJl jJLe OlJU* ^ ^JUSxil 
*3*^1 J-’lj^l ®*Aa of liA b-ttj . J-»l 3 *J| oJLa ^ ^jSfl ip 

f*s» 

JaJl^l £*k (5ji> j^lal ( \ ) 

j^lUJl 0 jill ^ ij^Lif ii*ai iaJlyiJl £&[ ^ j*JauJI ^aidl IJLa gr j„ 
i^Ukll (J| ^s- jto Jl ^Lit i ^p JaIlj>JI 4 pUL» j* J jsuX . Jl 

. ijliJJ £* 0 lj SJjubJl Jj^UxJl cif*. ^lll ii 3 JUI Juil jjJLlI 
Oj*fi >'jf (/ *cj>*f (i^ 9 Jaii>Ji gjt ^ ok 1 ^ <>* 

U* £\y L*b ‘bypS/l jailjiJl 2*bj| ^ ,_ya>"jfj (J^f t _^P £*ilsJl 

Photolithography qUI :^a SJbJL^Jl J^Ul oJla ^fj iJjjJI 

_^>Jl iSjjlaj t (SJIjPjidJl aUaaJLj J^ilypjj^l 01 jXll iSijJf i^lf) 

i^IaJI 0_/JI ,y Sj-^SlI ®jsAJl ^ j .Photoengraving ^Iji-jjjiJl 
• Jf* <y Jr 4 ^ Jr*i (*-f !^a^ jjte Ja5l j>Jl j£jj (j J» 

. Photogranjmetry (aj^I ^ y^All) ^jaJl o-UJI (Y) 

O 4 A^^vai^Jl oI^IaJI I jjiS* ap-L««J| (JUjot Cm*jl 2 j 

Jaci JjOsJ 5jU)I oUa^ 01? (^dll ^w«Jl Q0j)l\ JSw JUW pj J i^jwjl 


^JJbLsO* JLiSljiili Q>t */ u £jA di)a bj ollitji 

*OA ij*i jy*i\ ,_^La1I |*Ip 

{jA Xjuwxt j AlaJ &L JI Ajj^Jl {jA A*il j& .Jail JLiS|j>Jl p\M\ ! j>- y jiJl 

(til yr jjjKJI) JafljiJI ijt djdsfJl gyAJl IdA Jpb- dij . i£ y^j> SjJlU 

. JJj£~*Jl JaSlj>< ^ j*S53l y-dj J 1 **Slj ii>l yh**- • A jJLJl ^ 

Jail i^?Jl I y^jty 0^ c-JjLwiSlI IdA ^ld£*£wulj JLaSl ^»J| I ^llaXwiI dii 

«. A**ijSll <U-L»<Jl JJUkjJ NLu i_**waSllj SjP^l 
i^iljJl JaSljpuJl oLJp — (_£d>Xidl iwJ^LuiSfl 

. AJP 

vJtsdill ,^1 (^rji jy&A\ jt) AjjijJl Aa-LaJI £pll l)I £*^J 

JaSlj>«Jl Cj^*“ ” \AoA ^*Ip dj^j . jmP ^bulxli 0 _^aJ1 

!>* v'd^dAd* S J>^ •kUfcll ^ «G-Tournachon OjS'Ujjj ajLwAjj.* ^jiJl 
Ajjil aJI jt-yb *^ij>~ U** ‘fldiSlI <y oLu Wu ^liijl OjJIj 
tOlijJLil £jA Aj*j1jJ| Jy&}\ AjaaI C*mJ klUJLj • (J*^J^J 

y> j£S ^ Lj^iJ CjUjJLJI i Js- JjvwJI Ajj*-/> a-^aVI tl* {y Jli 
\j*/’ y Jjt U*U i-USlI Vd 8 '*^ t/ DlS" dij -OU-Nl 

P+aJ i^^Jl £\Akt**Vl ^ oU^Ul {ja aLxSxUI ajj^I Sjj-dl a*j 
^ aj a>-L*JIJ djd^* ^Id^****! d>j . \AA"\ ^Ip ^ 

pii dUi ^ .Sj^saJI #j4*rT o>J° ^ 

JJ SjSUaJl d*j Njt jwaJI fU jjd j 

iwi i_~^.. ‘ tl SjSllall CU>-Ij 1 dil Aj^JUJl Oj>Jl i-J tymJ 

iaSiyJl CdlS’ dii <.dilS gj .Ai^rJl ^>^11 aIT Jajw d)t (j£Uj 
J ijhd kiJdj idjdjJl oNjUfcJl gSlsj .^aSiJ ol AdjidJl SJI^jJall 

, SJbJbfJl A--LJI jiy/ici\ oMl 

a*JUJI i»jA yd I ►liit i£yr^\ t^Lu c*>«^3l id^Aj 

tj>j ‘t/'d^ yy^ id* 1 ^' l/ .(*t!^ p 


_ypJl j» j*a^\ UJ OpcUjI US' ( <Lil jfijJail Jail jJl 1 $~j JJJ jSJl 

^ stMl J^Uil U*Ij.Aj *U£f<Jl *U*I*Jl {j* J~S J 

ijliNIj ApljjJlj oLUJlj i (L>-J JoNl) Ajk**JaJl aiJI ^Jp (j£* 4 4 JI 
JaJaicJl j U.JU^J-1 jIp j*j . 1 AjJIj U*l ja^JIj f 


is~L*JI co«ii & \ ^Y* ^ ^Ip J ‘ *yisll UJUJI t-J Jl JnJj 

i>-UJl JL« J L$yp}\ I # J& _ LjJ^Ap- j*ij ^l»Sll JJ <byt«Jl 

fj *** t JbJb*3 _ AJLjJlllj Sju^mJI Jail jiJl Jl 4 jjI>«£*JI a>JuJ| 

Sj^>*Jl «UUUI Cm^«J Sj*s“Sll i— jj>«Jl i^U> . JjjjfJ? a?~Ul«J| 

qja Jjy* 0 j-U \ 0 L^-L^a ^JL" Hiaijt £t**« {j* <L&_Jill !H>«2*JI cjIjN J l 

ibwUCuJl jjj^axJl oj^j-l ^I*\p*£«iIj clUSj JfjSlI £sitwi gj Jp ^iji U (^t 

« 0 ^ m i ^ 4, 1 oL^JlkJI 


<U* (^j^Jl jJj-P&ll Jl^» J jJ*J <-i J *A>* 

jjjvaJl JbU tAjlill AjaJUII i_J j>ti\ *1^1 jU Cvyaail ^Jl loJLi 

6iAa CjLI^P jLfitil i^jj (oLli JjiAJI gJalJL* t ^3 

(_5* Ij^iS" 1*^ iApI*» ■ Ajwp jSlI ap-U^JI cijLJ-^p ^a U* 

US' . JjjJl oJa J Ijp Alailp»*Jlj UjjJaJ j AjjvJaJl ijl jaJI j*_sJb 

olp-UUl y jj^psJI JIp«a J A*jJb*JI oljJasJl c*i£» Jii 

. A^Jx* J a&j SaJpfcdlj li^jSf Lf>it*w* aI_^j ^1 U^jSlI 

(L^-Jji&Jl) AjXSsMj fUiAll ^ i> jJp Jls>«j« JJSl^Ji jA*m t Jlij 

jilal tJllJl J--— jJUi . \ \QV ^ilp ^ ^UAaII J^ofi' ►JU UJLJI 
Jl ^ukpl J»1 0** ^ p\ (n^V- ^ov) Ja2i cj\j^a JtP Syi 
UJjJI Ojjill UUj ijJi>Jl lift £jA 0 IS'j . (Jp jS/l J^jp- ol jlJLt 
oUljoJL cj j^j t^llj — ^Ja** (yy*j 4*pl>»JI cjUIjjJI y,* 

<diU.-;.j AripUJl oULSJl ^jklax] JJot ^jp bia , / >\ j*! I (Jjt OlS'j - UwoJij-jpJl 


i# ANNA IB «_j \ U!> ja yjSlI JSs*i 

1 fallal ^ y>-\ AjpUlypI ljU»t oJLhj Ooubl t ^“lY ^Lp ^ (jiWl 

J ij . ^v\j m<> flp j^. (iilJo^) C-Jj-Jlj Ojkij-Nl 

^ Jl>iw» ^ oljSUall y tlLi JJiJ M l^jl jUjSII oJub CCjil 

h\jj\ j £>l J5 ^ cJLaSl >Jl 

Y* * * * ) Jjk 0 * * * y*j Ip jb y>jSl I y iLlaSwt A*S j jiy-iOj Sjili 
J£J JaMy ^5UJI y Ail Io> . Jjlii jCj> JS ^ (LyJ J*. 

y L*~J CT'' ‘ jcmmJI otj 4jl>A) l)^>> y jSll ^da^i 

oJjJI ol£*Jl y a*^o4 aLP* jy-i gjs** J-*-*!' 13 a J*- 4 JJ cp 
jLjSlb itjypl 0t> (JyJl 1 *a yj ■ A*L*P 

,^1 oL^ljdJl ^ ImUj jJaaJIj oU^l A^pUla*^! i 

■ yj^' JSLij iJ» 

. !LJ ji\ Xs*-L«*J1 *y^ jjhj (¥*) 

a>-L*JI Sj^- 1 ^ t Ja jj- 531 fA>Jl jj^d\ 

Ip J*«J jJ AjtjJj Ipbj JaSlyJl Sib) y.y3' OyJI ^ 

Ijy 0 yll IJia y oLy. ^ ! A-* <ply.>rWl £u-*JI tip* cjI+Ji . J -i* 

jp>- : Ua cjULmJJ y^l yiPt - ->X^i V* 1 

JjS/l 3p>JI j . Telluromcter j'+’rj Geodimeter 

ti <>; ^aAll oliL^Jl aJU* ^ aSSU SjOi aJj ol^-jJl ap^ J>-*j 

A*» JisiJ (^jdl cJ^I cjUL*JI jl^spl t«l 

J\ J^i JJ ai— W* ,>Ai ys 5 -^ ^ 

l^J ^1 JiySlI ^ oliL^Jl ylJJ 3W*?^' ^ 

oUUJl i3ji J^JI 3p*b jl|*Jl ijj ^ 

.y^jJS Jb-I j /y- j«i ij\ y 1 ^' ij 3U^' yi cM-J 

jUsSli s y-Sli aJjSi ^ Cr*^' cy ^* 

NVY 


oJIa JLp U-4 iSjSfl oL-.bJl j Lesar beams jj-Ul <buitj 

Lp y in-iJI t-JL-SlIj Sy^SM y tj*b>- I y*j SyiJI 

apL^ ^Jl «Uil$Jl ojjiJl uiUi JS" Sij . J*» y aJip cJl5 

jJlp oJLfi i^JJl ^JLiixll Ula JS 1 y j^P^Jbj . yyibJI Oyll y JallyJl 
y y.o* y jis”! y*j jijj *y <ji tOjiii ijla y (Ljiy"jjji£ji) Jaityji 
^Li*) ^ V JaSly- j L * ‘ j ^majLJI ^lLu/i 

.(To* * * ♦ /\ 

ol jjjjJijJl l) yll y (Llly-yjLiCJl) Jail j>Jl |»-Lp j**j <, <tLva>«^Jl ^yj 
#JbJb*Jl <Llill ^JL-Vlj ASjJbJl oLXdXll J . rfi. 1 I j jJoZaj \>h^mS AjIJU* 
jjj-^alll y <u«JhJl ShUJl y Sj**£J| ojjill jJ-vidj liUJLS’j iJaJlydl ipliva'y 
liAib^Jl oblJbdl ’obLj iULLpVI jUiSllj ol/Ub ig;y>JI 
j-ojj jjJaj yUa* y vUllLJl y Uyj 1 <UpLsO jt «LpI j j jt Cut? iJlC* 
ia5l_pJl Ol'Aj* i ypl>«Jl C-iyll yj , ^jll>«Jl l)ja]I y ypbdl £a£^«*JI 

^4S . y £f*X> A jd\ ia;lj>Jl y» J-aJI ^5v*j yJ>yJ 

JaSlyJl g-lsjj yj ^UxfcVl ^^lyJl JaLibJl y { Jj^\ ib>-j*J! 

• *Ja5l i J>- £jJsJb y>j i Aj y«Jlj iwpp j'lM yilLiJl l) 1«J SJu^ais)! <Lil y jJaJl 

^Ja** A., « >,» Ul l oly^Jl CjI yUflJl jJ^vsljU y ^ylyJl 

J^ly i(jjJall (.iJjUaJI £yJl) AJyUlj (_gjbj**J|j tobballj 

JaSlyJl y £yJl l*^ (ipUvi!l ol.a4^»Jl <U4jjJl OI^mJI 

y-i^ii JaJlyJl flj> oSl . AjyJl jt 4jwp>jSll oLLmJI ij^jP 

t*l Jl olp Ja5ljsxJ|H l^Jp Ja* 4aIp CjIJLjj CjL« 

iaSljiJl ^I.Ai«S*rf| l^J “Uj-yJ yiaJlyJl J#LijJl y A-jlill 5 JU-jaJI 

yj^Ul aJjS/I oliLJ! <Uw/L»il ollLj 5 Jlp 125 <uL^iix)l <L>I y^Jall 

jt Special maps U»UJl jail yJl J -yu jail yj| y Jbsl yJl JajJ 

tyUJl ijJi^a JaJlyi- £jJsJb ^ j tThemalic maps X-Pyy^Jl JUilyJI 

JaJlyJlj tjMxJlj Jbjill JaJlyj t SjiUaSilMl JaJlyJl yj 


wr 


tjAUaj yAj _ AjiijjbJlj *L>- ^jjJI 

(jy 1 ^ ilr* J 9 ^ ^ {j* 

oLL*a) JaSljsJl SiUJl £*.-;- ^ IJUa JL>*j 

J?>"lj-*Jlj oUa^o>uJI oJa J5 6^ Jjill 4jt *il[ t( ( *^laJlj ^ jJl j 
lt\>u> U^-Ai jt U^jj ,^SUj V ^WLj t^ywJl Ifyaiu ,j 

otj 4 u* ^1 Ajji]| i^vJLxSll oSl viUS 

Ja5l_^Jl t-Li^ ^_j4j Jap >/ sal2j ^ <.iii>AaJl _pU U^-j JyoaJI 

iall^pJI ^ fcjjv* ^Ijjt Ji UJjj (.Jaii 1 $JIp _ "UU*- „ SJI jPjJaJl 

J- , v < * .»i| ijjlaJl ]tai\ji-j jlSUl JaSi ji- <sj»UJ| 


Jbjj |H4J. CjIa jJCmmA 


JjLxjJlj oljiSlI ^jJLp ui j>d\ ojjjvaJb AJajjiJl |V->x j CjUL*^> 
oMSilj jI^JI £jtfj Ip (y> pj>J\ ,J*j .U\pi\ ^ ^1 

oLJUp |»Jajw ot Vj JaJljiJl jl L$>-lx»mj 

<UMk-^uj c?*J 4 ®J$ s r^J oVNl ■i«A*J Jaii ^IahJ 

til _/iSfJl v^JUaJ JUUl . «uijJlj dl2J)ill p t ^ J a P I jdJ IvuLut 

I j>A 5 of ^ j/s,hj <ujj ^£jJ| 

**_**^>Ljwo 1 ^«IiApwjI kjlSj jJjL^jJIj oljiSlI #»xa *— *j*3 bj ojl^*Jlj 

- l Sjr^ c£^ - |*-w lo^lijlj Jip {j* {P»J 

■ pH i».J Ja £> 

\S‘y+fi*J <UjJi Ol^it J*-MI _jJl CjMIj O^j^l (^1 ® j*k>»jj 

<U*laj cJa ft s - bj 4jt U5" i,j.p ^pxJlj ^fr*- 4 J-*blll Ob b|j i £jiJl SiJUp- ^ P P 
oVSilj jIjaJI |»^3j (j^Jj . l^-Lstf l p> SJlSUJU iyu i_i 

i3L)J^ (J* 4 I .i!j-»Jl I Ua p£i JaM^idl j ^ 

ip ^bJI i}jP l )l\j 4 ( j/9L s) s>jJI OljJS/lj (** w *^^ 

^s*J • ^>\prp\j olili*Jlj ^ls»Lw*J|j i^jJl o.l..,iaio,^ 

• 5^” tj^ OiXA Ais J5kJ A^L^/XAj ji ^L 


aIjJI -Sljt 


: (jjl ' 

JjjjJl o* u* i»iA>«2*^JI |i-Jj)l Jl jjl 

£l/yi £tX*/p\ jUts-l O^J |vi ^UJlil ij)tjjt (Jl 

^ (ijjJl bjii*ij . AJajjiJi A jj <y i-wibJ ^1 

! L^aaI J o>X£ JaJlj^tJl 

M (_gt t Sj^Js»jjlj Sjlj>Jt oljJcij _ytxD JjU j+e- t)i -. \ 

• js**i ^ i£ JjuJI oLiJl Ol i— <Ua~» ^bJly a*j>*>- ji <l£Li 
is _^lJl Qaj . oljjiodl oAa (J* 9 ^ ^ jS ’ lijjh^ SjUJI 5 j-0 tilli 

j*4*j> 1 p-" cTii^ 4 dr* kL*ai*il JaSljiJl Xj> ^ 

IJLji Aaj^aJI . <MjUaX*Jl JaSljxJI Ai*«Xrfi 

, SJUI ji-UUI ^JaS jl j>W!l ^ SjsjivioJ' ^S(' ^ 

{jp ^A^mi lj i]Lw<y I ulp *J jjJL liJJdj <J ljUoSJl J**; ot - Y 
*iUL liUoxlVlj «d>-lju '5UL5 ja»J I J^jw ^1 tg*)i L*** <u*l«v* Jijh 

iJiaf l^l i—tva Xl (JjjhJI ^ iiliAj . j*>Ji l — *T4 

<W >JI Ji-lclj il)l Jf«Jl ,>* tl ^ kLj *J»L«j 

■£^HJ 

V £jj {jA 0j5vl l!)t 1*-^ l J#<d«*'{ (*"*■‘0^ ‘‘W*^ ^“^*4 ^ 

0 ! . Jsui»$0lj £***11 A»*k«i iJjlS SU^vJI ^|.X>«^1{ jjL 

►Wl dbj Ja>«Jl i^Ul*A<l ^ ^ **y* ^ 

(( ^^l u** 

^juii Jasi>Ji oi>* ^ -tM 5 >* ^ <>A d -i 


( JJuj L«JCP »JLmo V (3ljJ^ £j* fcj" 1 J^S*^ 1 *T*? ,l d jU>*S/ij 

.OljJSU 

Lf*riJ -l3jJ' Cj* (►"Jl oLUp lf*UaJ J^l (^aiUaiJl y> sdjk 

. ilajj>Jl L^JLp ,_^Jl o3p ajU^IvuI (_jX* Jp ui j*x! d)t 

i—iiJl (jj jj (i_iUdJI (3jJD l)jj J AjXiaxJl t3ljjt ^Ijj! 

SJjSlI yj ..^ Ja)I (ijjj (ijj) uijlUl j*— Jl iijj j*j i^Uill 

^..Ijtf^ I flj*!w* U d l« « (^i I 

.JUsl>JI 

cSjjJI oL ti j+»j jjiAll (j^ (Caique dJUlSvJl) i—AdJl (3ljjt 

jjj ^^xll I»Xaj • l^JLn>J <u_jL*-s5Cll JJL. jJI i>«Xuo^ 

LJaJa^dl Jl J_*P ^ dLULij copying JaJl_ r iJl i»jLi 
y *~>j*j ( _ 5 x3l 4 j ij>- il ** »* j-« iHJlSOl (jjj .(Sketching 

Ojj Uxo jy h>\ y o. d)jj cHJlSCJI lijji . *jjj 

Vo - V * -Ujj ^lo»*x^ll t jJ-jiiJi ^ /^\y 

^rjO (ijjJl £jj jai U^j .gy jU/f \y <\0_ \* igy 
i~Jp J J jxJL Tracing uiUdJl Jj^l ^Lj . OjjJb ytxJ N AxilLi 
J (^~* I jX* Y * ) jlx»Sll ^y I likip L^X* o.X?~I^Jl <LjI Ja*nl 

AjjU«j aLwI iX*>«j (31 jjSlI oAa ^Ioj 4 I ^XaXCXm \ ^ * jt I jSajSXwj Vo ^jJJ U} 
.U^f jAj Canson D JlS3l Jjjj Gateway i£\jZy i3jj 3oJi*x. 
J1 *St*“*M Jl Jpj L**^X*J l_^wS’ IjJl <0 dUl5(Jl (Jjj 

UJ y LyJ / Y jIoJLj oULjJ'iM J5 (3jJI oJICj ‘/.i * 

J y J U5 <p4ajjJI JUpS/I y t3jjl iJlA ^lJLi*x**l ^*JIp 

Aj-^aJl 0^1 dllij i\j» jiyai y > jill OlS" lij iJLidJl JjjJl JLp iki^ ^ J 

JJi AisijJl js^JaiJJ Jjwfiu Ujj jjj^asJl XpAj LfJlP J jiLi V ^ r*W c^AJl 

t^Lw Ja>Jl llfc y^u JLJLjj Ujlfli)l l^iU- ^1 A> jjJl LJ lp dLw 


^VY 


. 1 uiUiJl ( 3 j^l t)^i (JJ, A»L^!b iJjb . Sjj^ajl ^ 

y> j tfrl yJU J yL,aj> a»UK Tracing cloth uiiJl <3jj l»t 

^jA ^^UaJI . (viUlO i 3 jj) cS^Ull v-iiJI ( 3 jj NUsp-l jiSl 

(L)^ jil—ll Ai^Jj 4 <U»i J- jJl CjIpjjmaJI (J j+p\ IiAp- A*^*Jl ^ljj' l ill 

1 y\ C~J aJp a-Up dSl uilUj 

Adlp AAmSJJ • JtU-i 11 |%A> « M^wll Jdj*J l* IjjSS aJ. 

. JUU lij JlMJ»abU ot £jOj (J* £^ll 1*U list JilP-^li 

uiU-JlS i U-U^l jj>aJL/x>Jl *U->- ^ ^jizs 4 aoUII jt-*» ^)1 (5ljjt L«t 

IjllM M 4*t — « — i AiLd— tf 4 ^r.ilgwJl aIIp'J 

<3jj cs^Ul! i ijj <yj • JM^ W** •■^4^1 

^jJI 'Old I i3 jjj Strathomrc jj*Jl ju- Jsjj aS^j Bristol JjX-ujJl 
^ t ^5\Jj 4 Sjaujicl! Saj-wi iyU>^l j^UJU Jxp Jd«j 

* 1 U, , Ojj JUjc-1 J-Aaj J< a-5L^xM aUj»JI xp 

J* y>J lijj u*j^\ (J^-d lij^' dr* u^" & 

IU Jip <^)\jo j . oU _>J JO Jip jt Rolled paper ojiU UJ. 

^V 3 jdl dlsfjNl (jp t-JU*J «U»jNl ^ A<iU^jlj OJ-Uj A>-ji L)t £jiJl 

0)£\ £sPJ *—-*-/»! I £y* All US' 4 aUj>J 1 !_y lA l tiilj ^jip 4^-JjSjJ 4 aJ 

All AJ jjJI U-jJ cil ^ LiJUJl) AdJji* 4 _— i\j 4 flat 'UJa-w* uijiUH 
^Ij Vellum UK ^ jxU a*-I il)^» Vellum paper ^jiiJl 3jj ^ 

y,j 5 j-UaJI jUjMl j\ ^pUJI Ah*- oliJLij CjUlj^-sJl tyvu JK- tijs- Jju 

cc-^b “sUii 4 -Jj&ij JU*1 A-Ji tSj^J 1 ^ ^>Jl l*Uj coU-pJI jJa U>- 
,3Uji> jJl Jjloj A*5USol jt Oji Ait lx* dr* 

4AijUJl JdlljUJl |^vuj 4wJlill yi Aj|j UJ 


^VA 


• Js»^' <3 jj *4* 'Uj • *4* ^ ^ 

aJLp c*vSm li| jiv»Nl OjUl ajjJ J y^i fj^l i3jj ^ csH H* 1 

y» U5 £~JI jl y^-s-axll JjL» js* <3j^' ^ ^ lCJ L^ 5,i& 

. <_Sjyw 

aJ (jiUiJI y £yv**Jl <5 jjJI & (\y j4 ,_/<UaJI i3 jj ^ 

Aj^s I jJj 14* yuj SJ^* kf J 3 **±4**. £^*d OS* A £i*^ 

aJ ol Jjjil y £^Jl lift >J£j .8# Jjto ^1 SJU </ 

.aJLp CmI* y*Jl <1)1 ,>• IjiU *^1 ^^x«j M a^-jJI llfcj 1 v?j 

Mfi il yJL aAJ aL aj! ij aJLp j%-%« jll y y»Lp^JI |»IaJI *il ciills'j 

Aw.*y laj JU^j AiSCJj cijJl LS ^{ '-&i ^ <3j^l lift J 5 I>«^-J'j ■sJljl 

.►UJI 


. dliw/^LlI y Apy^uJl |t-^^l cj'jjt y ®js*^ £lj^ Oyl Jij 

t^u.^11 ^tlxJl j*j»UI ^kJl ,y tlijS^HJI oU-jJ qjI— 
oU» _*!! # jiS olj-*^ iil^ftj • dUUlj aJU^M y Ulaiv» cjl>>y ^ &>ryj 
^ts3 ^ l$jt ij, Sjjj* oUr jJb yL&Vl j iJuxU IfuLli ^ 
jiSl yj tOljiSlI Xj-iSUl JaJlyJl f+»4 ^ ^ 

■$&« y Asr-Urj olXvJl xp Ul Jjj Sj*A yluj cSj^l y NUj^-I 
aIIjJ <J _p*^JI ji f-LJIj aJUL« l yL«yJI ,yL*J ^j* ajJ»* JUjiImiLi t aIp 

^jJl iiUi liJLx^ljUl ojj ^ cS^ 

^Sl Lf^* ^1 il >JI (j-I j y y>j Perinatrucc iJjyJl 

jb»«j ij ‘UauI ^ <iJi^^Ji i$jj ^ijjl o^*4 

V liiil? ( AP ^*0 JlJ jJl Cjlji! J^*i AjIAU uAvp 

JJ jisJl jJ> ^e^Jl ij$$i A2i iIAj>* tSUalll AjiUJl ^uo^Jl Ud 

. tj~>3 j*j g;lll |^jll *ij~** 


JjUj cJLi v-ijJJaJl (1)15“ lij, Collophane Oli^LJl 3jj ^ 

a>\ jl {j* ^jIvoaJI j^\ {/• fjt 1 JJ-^ <y Js* 9 ^' 
jjo «* xJJ jAj yjJl aJp jilaj ilL-mSlI ,j^uu 

.OUjUl jljjtJp 

cijljjSlI a* Spj*** o*i* JS" ,J1 Ol ^>hj 

iSJ _^kJl CjLpUsuJI (jjjj L$X*J JaSl ^ (1 )Ux«j ^1 A*a»UJI 

(oLkjjaJI CjISwI i5jj) ^W' (►‘O^ (3jjj olpbaiJl p-wj (ijjj 

oUL~dl (j^L i f L#* jl 

. 5iLLi jJ> j! AiLLi UJ <51 jj^ oJj& . JaSlj>Jl ol>*L**Jlj 

tJa5lj>«Jl £t»«J iJU- (ji L?JJ i^l 

(Jjj j*Jaj>-* <1)N <iilij Njl A>-jUl ,jp ^ ‘“T*^ ^ *^l 

OjJ^Jl (ijj ’^01 V** - * L5^* Jjl^*Jl 

^JJi fU»du-i ^ 0s4*r>J' *\^JI JasijiJi ja ^ Lu-I 

ip-jll jl>f.T 

(^Xy^a.lQ y^JtJl jAsdU 1,5* i^SlI 

^ UjJj ^L. OlS <dSl ^jjjSII ^XP Indian Ink ^iXfll j^l> <-»>** c£lj 
^15 OpLJI Ai^jNl .>Upt Oi^Jl ^ ,H^1 ‘js*-* J 5 ^ 

111. jj»JI lJu* ^Li l)SII Ut itU\ j v ,J iJ l^'^' i>* 
y, ^aJlu jiU ^i JuiJuJi o cj* W *V* °l>* <y 

v>jxil Sibsai ^ JsUI llflj ^pUI ^ AP^ 

JUJUi Ai jJ ^Ij .IjA ULm JJij UJ^J 6 >Jj£ 1I Aji V*-/d ^ l-Vj 

1,5* s 3^ ^ i* 5 t5 '-^' 

^j>Jl b\ i^t Waterproof ►UHj _/Ij N c 5^' tiOot • * P M : - 


A*si?UJ i ijJajj . (_i>- Jui OjO Oi *LJl» Js,l li| CJj jb V 
olw^l SJLP UJ illiAj • A2^-liyj (JJlhj (1)1 aJLx£*u| K^Shc+t (_£dl|}Jl 

|^J A^Ld ^Aj *ldL ^ll*J / j^lJl Aj^LJl jL>"S/l ^4 

AjI Am^I^ a] L^aJa^j , £ U J £ja c)l^jl ilLftj 4 Ai jJLJl 

j^S j*>J| qa ^yiJl I*X*J . j* t/al CU*J ^ ^lyJl dLw> pj 

As>-jJ £ja Ly»- *— v«9*j *^y* u*J ' dLx**l)iJl oU ^J ^Jlp 

(j^*j ^BjSxvau liS - li| A*Hj ub>J j»j ijJU^Ul 

l_Jil <^>\s!- _j»>«Jl Cf* fjj *Ua»-Sll 

. U' y ais<J 


:oUfoi m r 

U*olii ^ oUoJl jji OljjSlI !jA ^-lySlI dUj JbSl yJl jjJjij ^ ^JLw*b 

jf ^ *U' V - 5 Wi cP i / 51 £]j^ 'U* cMwjj • J 5 ^ i/ A/J' 

l/ L> p "-^'i o*J*^ tjr*UJJ (^' OljiSlI 

I J (U 3 *\ .U dr* j* *U* cU iSj^ 1^1 01 „>JNl d)Sf dJUS j i JaSl l^pJl 

j»-milj JailjiJl |»^ij ydl OI^S/I >-j yoj . j m£ Vj 

(j^i U £** ^ jU^' i/ tyy OljJl Aniline d>?Un 01 jjl 
U 9 ^ • jy*’ ^y Adi jjl (1)1 jJSlI Ja4>j Jij . *Ul dUi JUj 1 $Xj^I 

. s^dU« Jl^jc**>l5U Sydjj* 0 jO 


- i 

L5^' LttU U^Ul O* **&* 0* -j' Cr^ 

4_*d>o SjU ojUJI oSa i-ilij jvJ tU^-UJlil l Js> JLoLuJ ^ aJL^I il jaj 

o^lj LIS’ l$j i»UUl *U4 OA 'j l^LSj a?jJ s^L 0-il j* Jl j 
d>jri Nj *uJl» Aeya>- 0 j£> i^-ill y> ^Lo^JI jJL3Jl j . U 1 ^* 

jy l y£Lp>^\ o 1a £aj*u (1)1 J$*Jl {ja . aJj4a-*» y&± y dJLJiS In j**j 


j y jyJl £ja ^lyl ill** Cols’ IJLjJj . a^I_j |vJj 

.JaSl/Jl 

y tay i[ l^Xj'^l-^ b-ji ^y j^LySjJl ^'ilsSM ojlibjj 

c6B SjIjLso Lgiitj £lySll jjJ! jl HB JayyJl £jJl ^ 9H 

Jail>u £jl |t^lxll y\^,Ji\ oSf iaSlj^JI y L* Ijilj ^y-Sl I ^yJlj 

vii j\j J.g . « w j Ji b*S y CjJJautJl jAj |*JaU ^uij]| jjxJl frli ^Js- 

pJssjc# ^y y>^° jll ^AiSll v_~*ot 0y» j*j yj . JaJiJl Co j ,y» SJajyJl 
Nj lUoall £lj^l ^ ^ 3H i4H v5H ^ JV^pM\ 

ajjCj ijpjj SJlSljll ij'iLall <1)N 5H ,y* w—Lstfi ^5lSl ^liAicoil 

,t*J y> Jabil Cij£> ^^Svl I^Jlp bia . m ^i o b bj |*-oi^l b-jJ 

btiLaJl C*y- y AaIJIpCoiI ,^5vaj (^AJl |visJl £ji jv-'jJl b-jJ .>4x1 j 
JomJ ^yill j* HB ^yJl bt l*-S tj*-^li ^bxj jv-^bJl bjjJl* 

4H,2H £yx)l Uoo Jy«ojJl iijj j>* oU-j) ^ <Ud^l JaSlyJl 

j**oi J\\ JCjPj . liLii t*-o( j CjJJsuJl j»-o» _^Jl l»JiP OlxjJJl jyA) J^ylp 

^yaju IjLxt J.. A ftjj i villi ^ ^uliC*o jl Iw*xj ^ ^iflJl (ijj 

Si ^v* ^-Uxj ^ I 41 N ^UisjJIj bUo ^yll JJJov^Ji ^l*Vl (j*j*lyryjl^l 
(5y il)t Ju>5 villi y j^jJl (_,!* ^1 j ‘ Wj ^A»c*Jl y>L*J\ d)V 

,y l^lJLiCoil Ibjt li[ ,y-o ftAibll Jib- y~ij \jjy i)j& 

S ylJl i3jj y biaii ,yJl viUJbj Si ^li f ts«Ml J 

,^Jl viU3 l^olyl $y?^j blSll SI^^aJI llliAj . «*bJl 

. ikjyJl y& isrj^i y jj J i£> y 

JaJaiJj j*-aj ^ HJ^UJl |»'5liNl y ^lyt 

tJjk y&*iJ tJaJlyJl ^ 0 U-U 0 JI yM yjij y liUJSj likijiJl 

Ifl Jaou ^J1 Ja5l>Jl AJU- .UJ* ^iji^l <1>^. ^ 

^AX 


oN dJUij ^ *jUI f 1 ^ 1 U~~. 

^ cijJI oU%Jl «JU j$a i) f o*j J 

. i P jJx*Jl iJajjiJl 

:sb»**JI .0 

Xjj ^ cJU lA«Jj J-’j 1 ' J* sU ^' ^ X* ^ J>H ‘ 

su«ji ,y j 1 ^ at lsjj^ cs W '^j -r^ 1 

j jy ji t/ 11 s?* o^ 1 ^ eH t!^' • ia5 ' >JI r^ 

• j^' ■>* ■ i,liuJ ' ^ v ^ ^ >*■> Artgum 

ioliil J j-,<>Sll - bD 

j\ J.LJI SJU-SC-. W-Ai ^ i»Sl>J> f-J 

. jtkji Sjjx*^ b j& ,>ui v**ji <y r^ 1 c^ J • 

^1 oU^ Ut tp— 1* X lo ^ U^w»1 S^J^CU fl**-t Ojli 

j*ji d~>- c^h ^ <y 

dUi jiij iii jl ^Mi oA a/i ol 

(o „ \ JO) OjW ^‘U jt ,yujt ^jj ^UxJu JO>Jl f*»jll k*jJ d 0 ^" 

jh-jJI yip- L5* wJLLaJI JjjJl Cnt V* 1 0*^' ^ 

. ^k* ^)l SJup •’■Wl jj**)! J^d (H tfj uiUs- Jijj d* 

JO) Tracing-table *-i£Jl i<X*ai* ^y>\»~ ^J> (/* »*W&« 

Ji« (jlO yi- £■■■■■" 1j5 Ip J*Sl j!»Jl '-O jt ^mJ JLiP ^d»*3«Jj (° - -P~ ) jt Jj 
lJIO ^Uj-j il^* SJ-AiJl *Ja bj&ij - 
SJbJliJl Sjl^l oU-^J) >• ^ 

ej+ai jt jV* <OljJ J^-t ,y ^Ui;j gA»rj)l 


. jail _ i j»Jl j S*Uo5j* ( 0 - ^ J^' rf ) 


db/*J j>- S5>Jl J+*« V^-r 1 &j£t ^ 

jj4& £*j *jjA I jX*m db.^" OSI SAk>*Jl oUbjdMl ^ J*^ 

JI^Jl *gi y Xp si jjs* alt— i • p-O 1 ' &J Ljl ^ ^ 

. SiJjjl ■bjlw-dl ^>j ji 

SXli U ,yj p-^' dJ»l> £lyl Cf 

(o„Y pij JO) Drafting machine p-*^l jb ^ ^-b SijjxJl o^-J^ 

«» > ^ ix^. ^ «> ^ t!^ y °j*< ^ IA *. J 

•w ^ ^ *ij~ eij-u' dj-su uu yjj js^ > «>-*< ^ 

jijjji u* sjbi •<>>- ^ e* j J* M ~- ^ 




jXJI J? l*lA bX^Ajj . 0^1 ^" aa ^*S hLP L^UJLi^ 
. Lfolp ip j-»-P Js jt—x j j*-J t-J ^U sl* ttU*j| ^ 



• jl^ 9 O’* (»-»jJl jL$>- (« - Y : |*Jj J&A) 


C?°y ‘-‘J D^j Ot OL»-SM ,j^uw ^ J-xoijj 

‘-»jJl (t— jll Sjj ^ ^ v_-5^1l 4J ji 

(jJL^Jl «L>-U ^^iuSlI £*£^1 llUi ^Jl» 0 j& ^.AJl S-UiuJl ^Jau* i^i 
OiP <WjI>" I ^ _jJ| Ss-jJ J Jj«*u tvdjl iJlAj . 0.JL.AU.I1 

£j*b (® - V ^ j»-*J J^xi) £jJl l»i* ijjS Jij , La j 

j^Lwi ^_si>j £~» ^jLxi N OlSU Oj-Soj l^-v* jJI oljit -lJ JLsubhJ 

• p—^ 1 V** ^LrW 1 ^' 

Mo 



: jh«i jil olyt - Y 

' y* vJljlii ^1| JaSlj>Jl j y U^-U»«j CjI jiSl I h^ujUj 

. OU~*iJl {j* OljU- ^dJl {jA t J~>d\ (jljJJ 

: Rulling pens ( 1 ) 

j*Jbt 0^ N J. \^J>\jp\ y ^US ® J. 0 . 1 D? 

• US' L^jLj ^SUj 4^kA>«x*uJl AjwMwd^ll 

: Jjjb>JI |Jl5 ♦ 

JL? j«w>u] ^|*4-***.«4 t*L<liA>iXiw*il jiSl Ujj jAj 

JSCi) J_pall ^ ^jjUx* OjUau i>* j*J5 . 4a*3i«»JI 

.^jUadl y> Adoj jH SjUai &u*l jj y*M gfji (JaJI bU>j (O-Y* j*»j 

^jjlsfjl jU*~«Jl y Jj-U'Jl J*-A5 Ij>i y* (►^'^ U^HJ 

i_*»«jj , UUmJI <wU>** <Us Aiw> \]e>j]as~ Aj ot £)SUj iJUIIjj 1 js*^^ 
y jisi jJlSJI yii lij j->Jl OSl iy*ll y UJaj Jj^Jl j*iS ^ 
j*Sl\ l ( |jJuaJl y«Jl ‘Ut-S' U~^ ‘-> | U»ij N (^Jlillij '}LL» i_i>*j i-ij-^i 

XJ > j . UUJI jt <iJUU« J 9 jks^ ^JP Jv»»* j c)t Ajw M (^AJl 

^U» aJl* £4 jv^i ^ 1 *>-jJ ^Jup V-Ij jdJlll gj>j of lyr** 

lk>- (^JJl jJLaIU *^1 jjujl JaJwaJ ol v~**u M US' 

Ulj 1 y- ilU* OlS' lil (. yJU |*iA)l 9-J-* ^ I»yj V d)t L£ .Ws»lj 
jt oLij a*jj gJ>j Jjj 1> ^ 9-jsr >-»>»— ^SU-9 ^-<JI ajI*^ J*» f-UJl ^ 
i>^>wiii ^iu>jSn (°- 0 j»ij J5 wJi ft+pju ^uj AiJai 

. jjw>«xll j*iS AstUJIj 

jJlaJL y^jj ii yCj> JJ>*A ^ A*Uai jj J j Jj>A^Jl ^ 0* ^Ua>J 

A^^xJl f-s-j ^ J^ou-i y^j OJ^ 1 r 15 Swivel-pen jil^Jl 






j~>d\ j*ii l^UJl *.U»st-Sll ^tuu (o . t J£i) 

• ^ j *~>j ^ JUuJsuvall IbJtaftj 


\M 










j i j-'U' zj kJ** 1, p—j i/j 

Road Jjjki I (Jii jl Double-rulling-pen £jJjJI JjJbJI jjlk <JU)I «i» 

liKJl jjL» OUa-Nl (j^» Jj kJaiJl ^ J pen 

JOJI tk Ja»- <0 ^ jj ^ii ‘ ® jbf» Jl 4iS3 j 

^JLa 3L dL*w J i-^»i b*£ J* tSjLo tk**p iilxA OjSO ot 4-^ 

jt oJ yil<Ji _ odji • (*-**J^ ^JJ g, &j J 

JjJl»JI jJCL jvvui jJl JliP ,^)l iljdl j-iij - i^jJ j*Jl 

bji J - Freehand i5 5 Ju!b «iU> l$jt IAp U-i - gpUJl 

v jJlaH (jL^xu^l 

: Graphos ^ jijwll jJS * 

4j d)V dliij aUw* (4i ,>• jJ&» £j yj 

ip *** £j J^j « ®J** Oji 

jSUjj i dLwlI AaI*»m tk Jse*- 1 $j *aU>**J| {j* 

•LJUp ^Ufl i^UJl <—*»«>■ j*-UJI Jj ijf y^i 4 ~* dr* c?t Jlxs#*l 

£)* oIpjas*** <J olj |k* 'jzi^h (►-'J' 

. b j^JI JSw> J y-Sh a* 4 ^ ****** J* <o - o JO) 
^ ^ ^ j d>y- <\ ,y OjO' a '-»_/>■ cm ^ y*. ^ *fij***i\ 

L»t 1( JL. * , 1 Jl jJU * , ) & LjO-w y^i ^Ij ^1 -K^ 1 

tp J^j «k jha*ti\ p+M J> ^f> T I 4 I j>ji ip_jA^uJl 

R <J j>Jb 1J }»ji ifi y^» iibpj . by*» A UiOPj (jtl* ) * Jl ^ 

Sp ja>vJI olfc b jm {'£&**> J ‘■'-kj **- ! Ui* i>*^' '-*J a Ij&t 
(illlSvM Ojj Jp 0 >*uil kJ*»Jl 1 *—'^ 3-pU- iS’^/’Jt 5j»JI xJl» 
p-L Oj^Jl £j}\ dUi •k**' ^ k*japj tkai 

. Pelikan 61SCJU 
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(*^ <>* (o m o : JO) 


: Pens ,^^1 

lM Cy (° - ^ J£i) cAl^ b* • j £] 

oli &jJ\ ^ JaJijiJ! ^| ji\ jg\ ^ J| 

<y" 4** %J> b* j .Quill-type yjJl«Jl jt uJjaJl 

‘ dU*Jl U«ibl4 U>jlv^ 1^1*9 l$^uui c L^> aP £jAj illiA j . 0Jl*dl 
l >(R Jcu Uu*- i^JJaXj j^Jl Ja_Ja»*Jl la>. b j» j>-SM IfrMXwJj 

U"** o^*i (*— '.A XS'J -(^LiJl 0 Jail ^>Jl ^ jLfiSh JajJas^ Ji^ „ 
l»l-u^-l J*i»Nl clfijjeJ bu V ^1 jOaIL jrfJI i^j ^ UjJI 
Oj** lilli (!)N iOjjU ^Lsi-l^Jl eJUJl jf. <1 oil £+0jj j-srJl SjUai 

J*i JtiU. ^1 ^j»Jl J j+pj pXjj . Jit Ja^Jas^ gbjj 'Jji JlpLj 

°LP tAl J*>ti 1 {jA t«Jta j^yJl i^Jaij . ,y*Jl Jbu*j ^ 



vW 1 ' gpj i dlli 0^» J-iJl IJla ojuu |i| 

. /*-»> jl| is JJ j ^'j d 



■ o*l~> 0**i (° “ ^ ’• f\> J 5 '-*) 


tf- iSlub-pen ,yJl i*ajy 

ol y S(jj K y*i/' O^jlaj .>4* 4 (>^' J^ 1 l ^ > ‘ d)-* *^l (^p^l 

Ja>»j A^su ^pmit Ajb^ (j* i*Xfc ^J&£+*J j .t-i^JaJl (jJi-fc* 

List Ji JLi^il tJlLy«j t»—>. *.**>■ I iiis>«^ tlo J)lfc>“ ^fXIj 4 jM JlJl 

• f-'j 1 ' **JJ jck- 

SjUp ^y j Speedball-pen J*f&dl *Au L» UaJ ^So^I d/J 



Uiy j! SJUljj i/ fSj j-Jl ci> *^ij {j~>\ p 

JjJaij t_S y*A ^bowJl ^0 jJl ^ A-ijjJl lij 1 

JlSw! y £jj J£J <UJb>«* illiAj <t5 ^Li (USljJl 

l.fr>wti 4-1 j_jJI . kiU-Ji Ajdlsx* Ji»jJa>- jt-w ji ®*^Ij 

. SjUaJLlb ^L*j Olj>- 

II*J .OljiJl oli jS^jJL ^ (>jl ,>• W 

(_£ j!li jj*»J j~>«Jl (jljP“ L.Ut In . ^ S '^Xi ^yJl 

lixilil* Ua^ l y*> JS" j*->^jJ ki-j^o kila-wJl 'ulxit* CA^ji ^s> yAj 

tStandardgraph ol^jJL3lu*.‘iih . {j+*a dJU—u 

. Uno-pcn 


^Js- [£,£>£ tiDAjJ lioUl jf * Jl J 5 Li ^ S> \py+ 0 A ^Aj 

jJLSJl SilpJ ^_jJbu»j V i^JJl j^SlI (o_V j JSwi) j~£ 61 y>- 
J» jJaiJl jt—'J ^ 5 * oJa , PjjsflJ olja j->Jl| 

o _jbp jll fliJA ^ ^. v il^Jl Aa-AjJ| 4**&*Z*+S\j A%*sd£«**J I 

4**i j ijjjt JsM,i j lilL# Ifj C«l* vJtJ-S*«i6bJl ^ <*Jai 

i^Lo C^il fUi^Xwii £)t ojLi^ll jdjpuj .LfU<IOj Jjy 

t *L & imJ 1 rf dl? i . ..a IaJ I * iiWil^lJ 1 ( 4 t 4 j| 

ml w * w> n “ ^ i» I I j T* 1 

: Compares ol jU* ^J l (v-j) 

oJA iiliAj . jSlj*jJl J»-K» J ^ i^ijjAA jA U5" jb* ^ aJI 



. uil yrjA* j! ^ljtJUi(o-V jSw>) 

\ o -. A jtJj «iii>fc*Jl Ji \ jiill jill ^ fA ^jf 

t<!)L*«L»il OljWv* oljii ipj+jfvt ^ 

£j£aj CjLJu^P oljl*- yJl ^.la, 

^»UiJ £jji I 4 ** j*^i ^yA+pjA |JUil OlSC* JjJLJ 

jls**ji l*t . jJajtl! l j*£ ^IjA i )l ^ y. 

J jJi^Jl jjli ^|ji OS/ Drop compass JaUlJl jl>- yJL ^ « jJuaJl ^SljjJi 
t>^ ^*4^' £b^' jy~* Jy ky*i jj^,j Ay*k jWo*!l ^ 

y* p j^' L^l £*y ^ (ji JUPj . JjiihJl 

jj^Xj ^f«J it J*Jl O^jlljJl j$ ' jA ! £ hAjbl^tJl ^mJ| Q 



.a j*>waJl OjSljJl jS* i < lP^w 4 aI JaAw pJj ^Iji 



. oljal o**iJ OU— 2jlj oljUy fd\ J-I^t qJcuu (o _ A '. |»S j jXi) 


: Dividers oU**AJI (cj) 

t^lj Ja^iaa-Jl j*-w»«2J ^ ~ l$*~«l qA JkfcUw t*jf - ol**JUJl 

4*riwJ **jJ Jl S^yLu^Jl ituSlI JaJ ^ dUiS’j AjjLw* 

U^iu^j £«*bJI ^SUj <±~>o aU- ^ U 4 x« J£ l ^ i ^ j»-«JUll 
n ^ AaJij £jlJl ol w AaJl {jtj < 'UjlAuJl iiL^aJl 

uil^S/l {ja Olit. y^>*A <dj Propotional divider bill jt 
Caj 15 U-f* 4jt ilj>bUJl jjx^Jl ja Jeu l 5 aUJl 

lK* jl*ll ijii *ib«*Jl JJaJ k_j tj^i^laJl J>-t ixi/tJl 5iLw» 

J -JUj UJ .J^u, u S - srr «JI jmJUI jJuj .JjVi aJUJI £. otf 


. JaSljsJl ^jJLp J~s*>lAdl Jij 

ji .r 

(j* o jiS l,> 1 ■» / »(]' jt twww^Jl (ji* ^ai 

: L*l 

Ja5l^P*Jl jh*J ol^*Ls>'l J5 OiXa iMU*hj :T Lij> DjLw* ( 1 ) 

OaJ Jb^j Ajjl i Celluloid XpUI jt 1 ji (j A (XX •: * 

c)t ciU»Lj lOjiawJI C^»J j*-^ jil (j* *jsy ij,5-> viUij ‘-ll/Li 

j . IgJ tofagThi^Jlj o^Jbu^Jl (ji’USll JUP 1 $j i_4J ijJlj Js jJa>J 1 Ijui 

Ja>- Xjt li[j . |*-«i* _^Jl i>-jJ jj^ Jb-lj t— *jl>- i _Js> il y* £ iX-pmj # ^lawJl 

(j5v*j T i OjlsW*Jl J ji> (Jl P j» _j* Jos*- l5 )Lp {£$ytS> 

Ijg ^li^J JjWCj O^ljb v iw ^ J 1 4jkl>- (^lp J J (^Ali ktil!uJl 

a>.jJU jipMiujMi 

JSCA) French curves tjU-l t y^ij : olxxJI # _,k«v» (o) 

bU^j L*xp jtAs jt *■ — ® 3 ^ \ Lfrlj (o — ^ 

c/M J\ jjJl |t-wu J N 1-Ji53^ C(JaaJ 1 *LL JajJar>- 

l^JL»Lw»JI o^ifj i*_^ij^Jl Js»^la>Jl j~>ij Xp (jis*xjj .jL^jaJIj 

cil&Jl (ijjJl jl tSjJuJl ,j* **i*» oLwb*xJl Sjlsuw* C*>*J £bu u)t 

Ci(>J oLx (_^i>- jji ^da** Cj* 

Ja^Jaa- ^ ^Jl oIXpbIbJI jI^Im** (ji* iJliAj , #j]a**<dl 4jl>" 

aiU ^al ,^dl Flexible curve *j jJl i Jsu * JI ^L» o yj Sj-^JI c»Lb*uJI 
u-**o*« Jjjj U5 (j£*j j jl iOjIM iiLi*iijL)l 

.ij^JuJl ^ j^l 1 jil jij JjJsdl ^ ^ Kwj *1^1 ^^uJI 

jl oi jiiil J>-lXJ ji>U*Jl j> iJljAj 

,(0 „ (ijl a wa]I J-jSvSJ ^" a5j 


. oL>wJl (»_j) i CjUJlUJI T ci j>- i jluwi ( 1 ) 


< ,(3 1 1 a5v>m<i ^/ >v9j tuLftj Scales ^UJI ^1 pL*v* (^) 

i— *L a 11 ^s<aJ 1)L>-Ij ajj^JI uij^L jjtsl Mj tld^- Sj**v» iJUJ 

<CU<i l^Jj iJJj ^JajuJl Aiii* jJoL«^Jl o Jj>j , g-UJl jJj* Jjlw j^jlaju ^5>Jdl 
i* 5 LiJl f~A» v-JU- JSj t 

it" :\ iYo** M i Y * * : \ iln ; \ JJU JaJlj_>Jl JL*jC^VI 
• ‘-Aval <^1 J-^aj lA>- jJi JJj VO i M i 0 • * M 

Ap^aJ 1 JjiLiJl ^xUiJl wJUy 

HO 



, AJiUJl ^jlll « (t-j) . ,^ 1*^1 0 ) ( e - ^ 

. CjULmaJI jjwLi ^ l^»|Ja»£**i| Sjjj*a ) dllij (JjjJJLJI jl jt 

, ^ A _ ^ Y (jjj l$J jk ^-jl ju _ji»L**Jl j*Ji ijMj 

J» jia>Jl LU ^ j : Parall ruler jl jill # (a) 

ia jiast- fjA Oj&J Ja*X) JaflljiJt (^Lp oU-LwJl J^L to jt ijjljidl 

L ^l'lll jJa u »«]l _^laLwJl oJLfc J^lt £j*J • IJ^* AjjUl* 

JiUJi « Jh~~* {y> L-L-t bj&jj ( a » ^ * jJlj j£J0 . Automatic line spacer 
^e> 5^Li«v*J| JailanJ jlf^Jlj jj _jt ^Lw> 1 ‘ i ak^ » UJi" tjl i$j*£ 

, iUul 4&J-+S •** j*-Mi j £j£Uj yJlxHjJ ciuli A*Lm4 

Crt QjLr’ "KA^ ^11 SiL*Jl y-~s- •iw> 

\n 


JlSwit jJ iJUfc ^ py>r ^yy ^ j s-*^ 

. CjL^uJI j» Jt» SjjljiJl {jA i$j>-\ 

jl ip LSI {ja lt>y^»A i>-ji tf- SjL* «^ a **“* (-*) 

jjL* 5---.f. jl| jjA ^Jl £y> *Hu>*a Jl£*il oUl ji U^Lp *— iLi«SJl 
ajjUp-JI Jl^*iNlj oliilJlj cyl*jj-Jlj i1^jU-L»« ,^i 
Ja^ta jJLL)I J*— I ^ll JtlPj i(o « u |*ij J&A) iuU^Jl pUpSIIj 



jj?L»«Jl »JLflj . U*|jj| oijJb- J y>“ Aa*a j tjjj cJjikJl ja^ I £lji 
'^ A J~*d dajj»«Jl 4 P j^’ js*^ (j;*- 4 }*j jl ^iy * j* **^1* 

Jj, jAji (_$JUI ciJiJI jt JJU i^UeuJI 015^* jt |*^*luJI 
. I* p-ii^ ^ dj*Jl ^jL** i^l *+t** \ j 

\ jJjb- J I lj o Utll Jl - £ 

j\ iMJl iilp olilijl ^4 iJLs^ £ljit <dk Jk 






jC\j ^ .Wsl jiJl ^ ^ dLu-^UI 

. if ji 1 o p->»>Jl iu* iji* i±*li* |W t Sij-jj V * jj^ 

J5C*i •Asj'jJ Jij tLljjJI ^ijj jl ^ (jp L»t 

^LiJl Ja ~J»j *^ij>C . 1 £jSU Sjj* jA U l$X*j tSjSta iwivaj jl SJuU Sjlta 
5*1 jJ3il Si j ^..1 SmiJLm jI *jj- jjJI j+>£ jjjUSi Sj3 jj» ijj* jA L» l^x»j t aJlp 

• ** A J 

(*-"j *34^ j y ^iiii ol ^Ujj 

eA>-L»*Jl ^yxU* y ^5 *34 a f^ l^L* SijUJI JaiS j>J1 

\jk jJ&j JaSl yJ I j-J waJ I^LSJI <L>«Pj jl*5*J^Ul jW*?" Ji* oliU^Jlj 

. Jliu UJ> Sj^'ull #Jl* jjJU i_i yj>J t »jl_^»-^Ul Js* 


I oLmiUJ 


jjX*j V < _ 5 xll «ul$Jl (jwSlI {jA *S-y^tA SjajjiJl Ot u>o 

likijiJl OI_jiP !j^A owl*j .Ap^-usa o*l_j» iLu^iJl o*l y JlP IjJlipJ 

jJljij J _jlaJl Jp jla>~ <&***) £jj*Jl ( J*bj tilau^iJl jlLjj i^ww^l ^Li»j 
i*1>-!JIoJ| SlajjiJl ;ol»«j'!lllj JJi jt qU/Loj 

. <L»Ip o jy^aj (jwSlI oJU J^liX) d)T jJ-^swJl Iwl* ^ 

iLuy^Jl tfjdP • ^ jt 

j* L)ljX»Jli . Lfwl jt IjJl^xp <Luy>Jl JjL; 

OlS^Jl Qjy* IfiljiS 1 ^iUi ^y>%A jT 

Ol£*Jl ikijiJl owl* ^1 SyoUaJl Ot { J* JJU <jjUJl 

(>l j ** jfij* il»j|j*Jl 01^ J^»»j dij . |*jl«Jl olf^* ^ 

ilaj^iJl i)\jXP O^i • *lauj»«Jl (^ill j*JU)M J*—<I jt 

Jl IfcJ ^ V ypll Jlj*-Ml t/* tciSUijJl bJLp ^1 jJl ^ 

ON n »- A o-l tviil IwUi^ &J&1 Op 01 <jbS’ 

<W ^ JpU ^1 Sb\ll ^ OjSL- iJUJI oi* Ol>*Jl 

. <Uhj^»J| 

dUi 0 Si OIjA* J£*U ijwAwiI dfi\ji Oi J^*Jl {y* (j«Jj 


'yvu *}L» .L 4* £y <J* **z*i 

t)l jldl Ot q* «Ubu_j>Jl Olj^ 1 4 jUS JllP Lfrilpl yt I-- s*j j^Jl oUa»>!)UJl 

&J& 0^ C-Cf «j US' t 2Jajj>J( ci-iot aU-I ^ja J^AJI ^ 

JaiJl ^J) «-!Uv?- {y liUSj SiajjiJl o^lji Xs- jJaJl cJ)j terjX jjjJl 


Jsu - J ^ Jiaui^pJl 01 y* £fy. <3^ ir^i ^ SjUi^M 

j^JJl 4Ayj>»Jl &\y& J-«*wJ <jt t*aj •>7*^»dJ iJa***; jUaJ 

. UilJpJ *X*j UjAj jnyjljj 4iajj>Jl jt -“‘J, 


J*-* : 

^tJa** jJiP UoUj^j U i2iaXj *hij>- (►**; ^SUj N *it (j* 

l^Jlp jJLku JUStjU IU«ij jivu aUjSII »Aa Oji OUAJ 
iley^iJl l Js>- Ja# 1 - ^ Osi V^' 0* ‘J^ 5, J* tS*^' *(* - “ , «^ 

: JLlVl jjJI ,Jlp jll V*J c/ ^ djk? 
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1 ^JuS” XYT»Yx\\N» >>11 J* C>\juxx* t 

J ,^>Jl j*— < > Jj-^a>AJ JUjLJI oljJbJI jAJl ^y 

.SJaj/iU 

: WJI JU> V^JUUi Uj A^yJI JU> abuSlIj oUUJI w S^l 

^ V-Ab>«i A*-L~4 jt A»Lv* Lr « s AI (1)1 IjU-t O^XSKJ 

jt AiLvJI J> OyO tA>-UJl dJUa jt AiUJI ol» £A*ji (*-a> 

Ot ^SUj dJDi i-JixUj J* ^ j'*^ 

aa*a>JI a>-L-J1 jIoaaj a»L-JI J> aI« 1 4i 

. j.Ua.A.11 ^Ia a .i 

x aj c~JS ^Ul ^Jjb J >11 ^ UbJl J>ll = ^yubJl J>l 


*ulwJI jJU^JI ^«iUa* ^\jL* 


x <i Cmm*s ,_gjJl ^nityLoJli ^>-Lm»aJ| lla>Jl ia-L»**Jl — AjAjAKji a>>LmJlI 


4j ^ ^jwLJU ^IXt) 
4 j jJlUI jt_~n ^Vi<) 


T * • * • ! ^ jjwLi* JuIjj <L»j*m j* 2iL~. i5U> calls’ ti^i 
JjJsJl i)j £+ i ji* o * * jA J j.t*Jl I>Aa Ol£i Y o * * * M ^UUj l^J jh jJl* 

• jA 4 |Lm«J| oJ^J ^Aj 4 >«J| 


Y 1 * * * « 

1 * * “ i -i . . .I .—... X ft * * S3 j-3U4>»jl (JjiaJl 

Yo * * ♦ 


,j1p yjfi jt AjJail i>-Lw* illlA cJlS" ta| Ul 

o * Col^i \ * * * ; ^ ja ol jLxpIj L|*>-Lw» Y o * * ! ^ 

: 0 ^ JUi 


, _ *<Yo*.) 

uloi T \ Y , 0 S3 X 0 * a iJ3JL>Jl 4>-U.I 

f J V " *• 

'(WO 


JljU»| -tilli 

,_jj 0^5ci J^iJl A.l Jat .w^ Prams ol Ja^b JaJtjiJl 

\ j J^*V' p-'O* JaA* ^ Iajj-o* 


l o -fr.u 4~*luJI yL^JU OUaii jilaal ^ pAp«£*»i| ISJj . jSSt j( 

J^kJl ]oj]as^ ^15 jl AjliS Jp- dllij (Ljjjj i+fi JJ gj) ol j^JlU *1 

jU»^U JaiJl ^k5j 0U~Sll < yuj 'J j .,y>j *. ll J\j*j 

• c^“* ^ i)j$k ot ,^$3 j f lSjVl 

OjAJL OL Jidl tuL* iLjiJJ ^U-I^Jl jlk)ll 6_jSo d)t 1^1 ^SUjj 
^J j *l**j Jij U5 1 .(J^jaJIj JjJaJl iVlj 

Cr. l ^ <JUJl #Ia c(a^S||j ^^LjSII jjp) 

(j^ 6, Lfit; ^J^l J V ob»-jjJlj 

&>•%. xjj • Jj^UJ U«* jist ^SUSlI ^Sl y JOJbJ 

oljU»l ^ <t»LJl ^ j X-iS’jjll tf. 4*iJlj j*— a JUUI •Ujj‘5/1 ot 
^ OJj>«XmxJ| Cj|jli»^/I y ip yJf%A &>*. O - V) pij JSClJlj . JuiljiJl 

. Jail _^J| jv-uij 



. iiajy^Jl jUoJ ^ISjl JlOl y»*i ( *V - V I J£-») 



jSl jAj J jiall Jjl>CvuMb JjJ>u jA JJjj -U<a.aj 

J ^Jall J 9^a>- Aj^-j 0^» cUJa *b j . SJajjiJl L ^S- ^ Ji t _ 5 xJl ^ j*Jl 

iLjiJl 1*^3, 'J* ±&U ^1 CjNUJI ^ Jaii L jjjJ> l)j£j ,j^j* 1I jiljAj 
iLJIp SU„...!l Jail jiiJl j-i Ifwj (JU^[ n^*i AA^aj 

J ijJaJl ]» j^e&- 0 i j£j \]ojLma i)atj*il\ jllaJ ^jip L^oi jaJ CjL»^\ju jLiu JjJLpj 
jU*JI ^s> j*— « ji . iJb * lA jJIjaj 

. (*\ _ A l3j* LlllkpvJlj 



• -K^) JJa (*\ - A : JSbi) 

( J*Ja) £*Ui* - Lv*U- 

LflUpJ {j£U j V yJI oL«*L»Sll ,y Ut^iJI JJa ji ^bl* 

Aj^^Ua^Vl oU^UJlj j ja jJl <di.oJ U <0Sl liiJij Ja5l j>Jl 

CJlS 1 Ia| Jaai o0>-lj SJU- ^-UaJI ^»ji Vj . aJojjsJI Juh^Jl 

W 0IjX«j t^^s* # jAlt JJUj *hjj>th\ 


m 


I ^*1 £ja btip ^lsu^>*3l Col^ 

aJsjj^JI ^~o../aj JiP 5 .Ip Li iillAj .tjjjj-i>j 

JiiajjiJl ^ 1 ^ J*- (^5* N j*j <1)1 

£yt L y^)j • aJLu_j>«J| ^S- Ij JSliiJl tJ^AXl ^l5A«Jl 6 JJA mJIJ j*J IS} Mj. 

^5Uj l$J j^^Jl <1)1 

J) ^Wl jl 5jJb»I>*Jl lULSwJl . <lajj>Jl £”Ua« jit Ojd ^4s^’ 

. £j*i jl £"UiuJ. 5jJ>«Jl jt 

iJaj^Jl £»Ua* jU»J Jc^* jl ^ ijH 
l ("l .. *\ J*J_) JSwi) ilajjiJ! <LAJb>«j AXi^lp jl <U>>>- jt aA£A jjjil ^ 
l^jt ** j^y ‘^ a dj^^ £-Ua*j <l)l£ cjjJI 

d)l l. yJf> <J |*-L wJI l jAj ^j»UJl cjjJI ^ ut . oLuNI jj-« 

y ol oJa Ojt» JSvi V*"*! «T^1 ‘-'W’**'* 

■ J twM>J Olp 



. 3Jbuj*Jl (JJa) jrUl* oljlty &> JlS^I (1 - ^ : ^Sj J&£) 



«Lm!^(I - LoL^ 

t 

J jJall j» jisiJ *L»«j! ft jjJl jSIjAj J ^kll jia>> L* oilp 

«l»J^!l jlIjA ^5i sUjJ^I J*AJ 

JU-lJl *1 *«jI jt-f* - j*-*jd 

JU-lJl (Jl jfi '. O U - f ** j *— <ji Jli IjLs-Ij . (^j&JUJl JUdl) 

L *^J ’ (JLfl-iJl Jjlj jsAi j^b 

( 2 ij 9x ^ Jail _p- If; O $JLo jJl ob JJ JaSl _pj| 

J^*t jl objjJl oAa ^Ujj . ^J^Ldl jLfi- dJliJl 0 _^Jl 
JlwiJ A^>-j^Jl jS- JaJljiJl L jjf b»t «tl^»«Jl fe> JUUI oUf*Jl Ji*j 

<oI fp> . SiajjiJl ^ K»y* jA f yJl jjljij JjkJl Jb jJa>> 0 V C~s~ j 
«U^VI Ifw jjil. JtfljiJl Lfi ^| JaiL*Jl ll* Ot 

XaJI ,j*i Ulj SxL^» I Op Uj aJsu^>JI j>-^/ OLSC* ^UAll 

• idp p~»j 

^“•"bi (jJU-tJl jjX)I ^UuJl cjli Jbll j ? -Jl f j 

US’ t(*-f- v-iso) &**bi JUAJI ^ Uju, ^ J Sii, <Jlp Jasi 

^ *) (*-*J £fyj y-JsbJuJI Xjjlj tJaJl j>Jl oJla { Jj> l j iti 

. Ja}|j>J| (_^l (Jb*»Jl ttlsnjl JlSLil Ja 0 j <p jajftA ( 1 — 

^JL>?»buJl JJsu^iM 

(^Li-w lfi* f'j>- JV*-J ^ ikijiiJl JA iUUJl oU-LwJI J^UXv-l J&AJ 
IfiUj ^1 ^alauJl £»JA OLJ jA*pt (^Lavj jt £2*0^ JUfli J 

.Inset map ?UlaaJI ik>Jl ^b dUi ^ VWl i^,/.| 

l^J If; ^U. jUs> 1 <UlOiJl <Iau^sL.| jU»| 0j5o ol V^JJ 

• J 21 ^ 4 ^ ^ if *La.iX* J\jij 



. J+ ppji ^1 JUjJI lUfdi ^ jiSwil (n - ^ js^) 

uT^i ^ y* )* \*'ft ■ jA*J il>-IJiJl SJajj>*Jl cJlS" ISJ Ul 

»JL» SiXvaJI jii Iw^J j*£ *i»u (J> ip jMj Ijjl *i!j SJUoSM *dauj>«Jl 

jiS u ^» /Jl fij*) iJ J^all IfJp gfly (jQj jUa[ J>-b 
iU-IJCuJl Ja5l ^>»Jl j Jiw (*l - \ \ ) j*4j . S j~£)l *Jajj>«Jl £• 

. *J jlJBjl ^JUpNI l LJ? 



. sjl*Si a»i>JJ sju-ijuuJi £U*jt <n - n : ^ J£a> 

YYY 




£uLJI JitfuaJI 


jJcJt £jb 

(iaJl jJcII JshiL*a) 


oJLft <l>t Ijijt li^* Ol *-> j*-> 

JLp tfjji Jl Pfr Jl li* LjJ jJl *ijA* ,>* UJ Oj ^ 

Jt*li J3 (^jiJI j laj/**! jf ilb> tijSil <!}t bj* ilsu y>j jZ*~a 

tiDJi Sj oU-LwJlj oUl^J^lj oliUwJl Jt» <Uajj>Jl (J <u^ J 

oLU| ij£*i (_f^l «Ja5ljJl JaiLw«)t «Ujkll «Aa i_i yuj . jS^lJl 

ilajj^Jl j> L^unLunl Jp _j*Jl jt\ jSj J J*ll J» Ja>« £ja a5w-A 

O* jt^waj J5bi Jl Jij*^ Us*J 

oliau>b<Ji (*^JJ £*«** i| AkijJl J~pUSj (*■£& V JalljJl JaiL*» 

• J* ,/Jlj JjiaJl Jsjas^ SSwi |». | y w > ' i JJ J/u t*Jlxj Ol^UJlj 

Jjy > y\ 5 ii* J&iJl ijjjS J>jSll Ot 0LJ)M <JjP d)t Jil*j 

jyP * Jl y> Jp 0 j$il j f’UJUJl Ji j . JaJl Jl JaSL** J _^*j 

^upj IpiJP JaiL»* £ja Ujwbt C*>«J £4 j U 4jt ijfr- tJaJL»*Jl ^ jjl^Jl 
dllij it-**! '^Lli bJp VJ ^Jii<Xwj J iJUjJl iUs^bJl {yt *jt VJ ic*li» 
3Jl£dl olS%«Jl AjjJJJ ^ (^ aS * M i U* 1 ■llliA AjS/ 

. JLpjSlI SjSCJl Jp VI £ f^a J5wj rf&j Ot V 


: I45JW Ji Ja 5 L*JI ydl jH\ 

(p*M **JJ ^k*) j~~* (_A ij *" ^ ^ 

S^^vaJI l*j jj^oj JSLsJlj kkJlj UL*JL» <v»UJI ^bJl £?>*■ 

j^L>Jl uL^ <1)1 „pj j^C>S\ oI* (>• 

US’ t Juki«J! kSUJl 4*2^3 b\ ^ri o^l>Ml o*~- ^1 

^IP -L.|jL>»l^l ^SUj i|Ill *^>11 JaA«Jl y ^IjSJ yJl u^i ^ 

yj i aJu> aUap'VI uS^il ^kil kiu~<Jl ^ 

UUj ihk iwijSM * £*k ij^ *xb>»Jl cA»L~Jl bj& cd - ^ 

. ^Jb^Jl p- J\ ^-U* v—^ ki~Jl ^ oUL ^ 

UUj 23:>U* v* 5 .A' ^k ^ oU-U-JI OA Ot - Y 

j . ^ JL*o-Jl (*— ^1 V~ > ’ <J* ^ ^L~Lk! 

M\t ivoUuj .iaSl>Jl fr* j~* y (^ A *>«^waJI kUji 

Ul >r !y»Ui j\ « ^UiJ V^-J' ^WjA 0* «/* r^" y^ 1 

JlCi-bU klk o^j^' ^k J+ ^ 

jJL N JSldJl v^lij ;kUJl Jp ^ 

JSCaJI JJW ydl JaiUJI cXijUiJl kkJI v>i 

|i> toUL^H £«*• y 2k i$\ X* '•*»■' J uAA' ^ A 1 * 

, uu Li, jjtfj* A'a <J A' i W- ka» A* 

Uilk. ^ jSlI ^k- JlA Llj^lj oUlj^rtlj oULfJNI OjSS ot - 1 
^ ^ cr *i\ oi^jNi j »U-JI y yb oU A"^ 

oli^LJI ^ U>Nl oli J-lj-ll ejjS u-J*M «/' ^'A' J W 
tj^ljxll «J> JxJ If^jP saujl jt vkJl c*Luj>JI ^ 


SjSljJ iU~2 £*«<• I jSlji <1>J& <1)T 

Ujj j\ h**>wA\ CjUI j>oVl tjPfS Ot Jjb«3 JailwJl O^i dUJJj 
lJuu-Jl Ja5L*Jl jl 5>^vaJl 0 UU 0 VI JaiL-^j u3 j*! Azimuths c^-J| 

fijulftla Q 0 jjJl jSljij JjJaJI ]oj]a>- LfoJp iijdj ,^1 JaiL-vdl u*J 

. ixJaJl ^ 2*L*Ui* ^a Uit» Ja2. Wl Jl 

4j! IjJpLiwiJ JLiu (^1 Jail j>Jl j*-u< ^jlxaJlj ^Uxll (JjJalJI Xp Jij 
L» JS* olj 1 art >««* iftjLJl Aajj^M jl I £ja 

L^bj cUL]jJ j*J j\ U Ojtii JL>-I jil (_Jj1>*j ut "ibv* A*Jj J j-s<9 jJI j^Sv*! 

tOlj>*L«mJI JjAstJ . la Aw» iil^j l AAA>xJ (^JJl ( J>-t jjA JsuU*«J| 

. IJ^Aj CjLftbytjVlj olil (ijLo j>>T j 

I JaSl /Jl JaiU* tfclp Cwj ,^1 i ^1 

2 d)t 6i JaJl^iJl JaiLw* l^Jp CwJ ^1 !^S\A]| tl)J 
J\jij JjUl Ja^a>. IjJp fj^jA 2iU*i Vf-brj ij y- SjLp A^jty 
cJ 5 "^ cjs > ** 1 AmPjH\ 2 j^Jl P J^A l*I> jjP _>xJ| 

a»jJ £*aJj i»U^)ll ^jj u«j- ^ jt LajST - 2-^-U-^Jl 2 j$3\ 

Ajjlw* (l)j£j tiL»>U JaiwJI lw> t*Ojt Lfi£»A CJtb>ij (3jj jjA 

<J* (V - \ j*ij JSw) aJIjIua! aULjj 2J ojJ^* ^ ^>.| j 

Ajjjill jl>Ld! pwj il ^J| 01 S' li^i . a1»Iav-| il^JI j 3 ji Aj^-Uj-jJl 2 j£}\ 

<L>-l>-_jJ| A+tPjSlI D^jSsJI l j*AJ A>*^Ul lli^i ^^{mjl jl JUjJl W.JbjJl {jA 
i 'j* jtlull jtwj DVS" lij ut jt ^JU-iJl v_JmJ| Xjs> 

2^5b JiP u^> ^>“^1 J^r j£*J *ljZ*)ll » Jh 

(♦—J il^l b\S lil Ut . AJI^JxwkI OjLp J»U«i)M Jjwhu viJJij 

l 5* O*^ ^">^1 Jx^- { J$i<^t i w k i Jlj >.|^UiiVl SjSb ijj^aptA jJ»L* 

.y**" lMj -^bJi »j> ^ i>jj>*a jsLi ^-jJlji jj vf. j\ i^'uioxJi 


• jk I4) ^ 1 iLJlxi A Q \q * ». ! \ ^j^ii 

. SJl ijJau-Sl jt jt iiji-Jl JaSLjl 



’. Jail jAJI JaSL«*j Jw»UiJl j**aU*JI tfz** 

b _>£i (1)1 ^J1 ol>JiwxJl ,j4uu liiiUaj Ji Ja5lj>Jl Js»Ia***J. X* 

: <J* J ^ ‘'i'.P 

JLt jiasl- A^«i< Js»l2**>| A*ic> |jS»iJi jAj . JpIav^II (£jr+** - ^ 

o^sc ol ^sUjj (3jj 

,^\ jb~»Sl Ij LtSjr~^\ W** ,u ^ v4 1 / •k'-k''^' 

5jS^I JbU-)M ^/-v» Us* ,j~+i ffb t/*J : 1^^' ***** 


l*J <l3,a.....a,ll iiLkXjdl t)t Ja5lj>Jl -tliml ,y Ajj*i>iJI (»#**d • - Y* 

t^LJSl I^Jlp oljjJcJl ^jA * j U-* <Us^jSll Sj^Jl l# 1p ^flaJ 

. Ja!l j>«Jl £l jjt <*»l ji JtiP 

yj tyj^aJl ^yJl La>Xlp Ala a lJl ,yj . JsIa»h^II jfi j* — £ 

ui jt Aj^ijS/l # _^Jl j* ^ JaULx^ll jSj* oi i»L2Li^ll o'b/U- 

■ 1 ? ij^ '•V'd 

:JaJL*Jl 

JUSl J>%}\ JaiL%<ww^J 

Cj JU ti dUi y ^ jJljj . yt*Jl ya*j y L^lf-ldij JaSL**«Jl £y j u>mj 

l5^ Jsi4Lm*aJI ^.. wu , < x] I cjI^u I^a JI 

CjU-LmaJI iaiL«« y > j tjj y IfcUyfi £jyt Aj^\j ^jJj aa 2>J ^iJl 
jf l->..^ ~ ./il l oUUoMl iaSlw^j (,£t^*Lyaj| ( J5wJl iaJLv^j i AjjL^uJI 
t L^jLm«j| L?_/^ L ^ < s*t ) 0^ I JsaLma^JI 

L» l ^ ‘ i* I^^Xp tjl ^i/J ^vA_p Ojps ^ja |v^^ll yUi 

Ji» JaiLv^Jl L«i , jjiaX*Jl jv^o jJl lw ojLiaJ 

v ji^5Ua>- j wi i >— >"-..<^ j dJUxJl y SjLp a*v»Ijj CUiNil*-* y C*fcdl 

|t_*njJl JaiL«^j ^yljSlI JalLfcJI '^jC&y&pA Allx^J , AlajyJl ^y Cm 

V*'-^' Jail — JL UL>4 tiyu Jjj fc (V _ Y j*ij J£*J) Prospective 
jjis&Jl jJ. ^^J| JaSL^M ci yiii aJWI L.1 . Ooemctrical 

aJ j^2j y-l *lL«i twjjXsdfiJl 11 a uJl^. ^Ij j , Non-prcspcctivc 

(Ja* y JsliLu^/l ^jiviv* ^yJ t^ijj aJ 1 ^ Ja»L«-*Jl 

Zenithal (a«14^J|) ajjX»**«J! JajlwJI \ ^yj J 

Concial aJsjj^J\ JaSL^Jlj ^Ja JaiL*Jl y*j projections 


YYV 


.Cylindrical projections JaiL~Jlj i projections 

3LstfU_^l O^jUdl (Jlp Ujj jd\ JaiL^JI lilXA ujL.s'axM \jj> 
y> \X* ‘1-fM o* <****> J y?l' A-^UJl Js 

iCoventional projections jl iaSL^Jl JaiL^Jl 

1 g-« JUlXhJl^/l (J 1 >■..»»>- Sjjja^«Ji ^jjjSl A.J y/a.fl.' i «L*I ji ^ylj Lo-Sj 

. [4*0 yuj Ji£J ili*t jb»j JaSL«*Jlj 



iaSUJI (V - Y Ifij J£A) 

. )LSi ^k-Sll Cj*) 1 *sl» j y«*ll ( v) ‘ Sj^uJI ( 1 ) 

HA 


JaSLfcJI : 'iljl 


jSl jij (JjiaJl Js>jJa>- J^Ld^l Oj£j Ajj£*«*JI JaiL-**Jl 
■l a , i i«^ £ jA ) jj-UiJl *iaJU y oLfcUoVl JJaJj 

l y>- Ja5Lu<Jl y IJLa 1$j »j+* oIaj . *>*y%+p oL»U«jI («Uatij>J| 

«UlvuJl JaSL^nJl j! A>»*>uvaJl CjLaU>*jVI ialL^t tlU>-t i_ijj>u 4jt 

(^— jJl aSjj) J»U-)II <jy~A J*>*J Ot .Azimuthal projections 

j! o jSta jJLp iL A> AjI JUp jt 1 J>*t JiP <UyPjSll o j£i\ 

jJ^oa ^ly> jm Of U£ . MjiuiVl SjSta ^ iiaj&j JL»T 

!*>• l# 1p <daij ij| Xp j| i j£}\ j*j* y* jJLyO* £voi JliLi 

JalL^Vl fjy^A ^S" 0^* ^jIUIIjj • ^-j I p- jt 

jj-J oUL«*Jl X XnJ ^ OU^xii iJSAJS l <wJ»P "J p yA . ll jJU«w J 

(•J tyj • SJajj>Jl A3 jj ^jLp a Js JL ^ JI t_iJh>fc« 

Cj\pjA3pA Aj^ii Ja»Lw<Jl 

^ -^L. _r iV'j^' -Y lUai - \ :^J S/JI JIp JaUL.^1 

• jX/a> (_**«?“ olp l^-wJu 

Oj£j Lxp Stereographic <w>v« - Y iGnomonic <jjSy-\ 

ljy~*A ,_^Uj AkiJ 1 *Uj iLpW £AJ ,_ji Sj^ll £cU*ii ^jlp <lkSJ AjI Xp ► yai\ 

tjljj V jXa* bj£j Uxp Orthorgraphic aJI yryjj\ - T 

|js J ' Jb • Ajjlj*» *>*^1 AjwI 0 j£j j*J ,y>j (* j^Jl ^jl>-) 

i Ja»L*rfJl oJj> ^l_pt Ax»«j UjJJ ^vsu» j AjjS««*J1 JLJUm^JI ^ ( ^ ! SP 

• -^LL-V' £-^»J Uj Ajjjlj ^Lit Ait)W Jjlj ^vJo^i ot ,^5 Uj Aii JSC* 

: .^U jt iIjJIjImiI ttjai \jj£ y, 0^^ 0t 

.(v-r^j j5Ci) lis^j 

oUljfj'in Ja^jl Ji>J l^Pj^jj^ JaiLwJl ot ,y pj > jJbj 


JfCiiJIj 1 jiS £j**A >X» l^ji Vqjj^p- ot *ilj i 

^ JaSi jiJl ^ LjjUIJ^OwiI pJ*t oi ^jip . ^U^Jl aJba ^ IjJUj IdS 

■ Sa5\j>-j igj j£}\ 'jf jSfl s_i*aJ Ji«J ^1 JaSl ^sJt 



• jA || yj^ (V M X IjPj 


: Polar azimuthal projections A*iwJl JaSUdl - \ 


’, j^^JaAll fj ’J> j*Jl JaAMkJl ( ! ) 

j<A. yx « ot o^~* j L* 4 Astfl^ixJl |*wi j Jsul>m«J| Ua 


<L><UmaJ| ^ <UJL*Jl y M oi *ji . o_^JI jZj* Jip ^ f>_^vo]| 

XP jajti ^Juvaj JaAw » Jl IJ> 0^* {j£> liXu LvJjs ^ 4jjXJI 

ilji ^1 ULuJl ^Jaio ol ,y^iJ .^JoaJI ^ SjJw* <ija> 


. (^U^Jl iJaJj) Onjj>%}\ j$j* X ' AjJ^~ ^ j 



jjl iS ^y > yJl jSl ji 01 ^ cr J»SJl j-oJI 

Ijlju L$>Jt Lis' JLj1_j^j 3iL~*j L$-a*j ^ *S j^a j>\jJS 

. iiajj>xi\ jS y> {jA Ijuj <UPl*J*j 4 ^.Ji £m >o JjiaJl }ojh>- Lo^*j • jfi _/*Jl 
J^*«J| ,j a d)Ji -U ji a>£ _^Jaj Ja/LwJl t)Sl \Jk ij 

5iL«JI 0^» JioJLj -I j-sJaii i#L«» ait I*1 a Jjfw (1)1 1^*- 

O* IJ*ju jSljJ iiLuJl {y> jS\ i *j~tJ -AjIjS! JjiJl bjl a>- 

LIS' oU-L^Jl ^ SJLiJLiJl iiJLoJl j4 Jaj liUiJ fcjm-xi *1^ (*i . j$ j*Jl 

US' cLUjlS Jbjj {.5‘^Jl t^ijt ^ 4j^«lhdl jjp i jS jjp LilIkj 

. (V - £ J*J j JSw) jS joJl {jS> liJju 





^ 0 * 1 ^* c£**J • hy^j Sc^l JaSl j>Jl (*— j 

» IwJswJl aJsAj Xp JumaJI IwLA ^uU (jl t j3 4i^L4> 

JUJ1 US' _ 5 j;«S c««J jSlji JlpUxJI l.vuJ £)f *A»*j liJUiS 

y&H jjJ} iiU<!>)lLi i »• JauL*Jl (Jla ^ jfiojj » JjLJI La«J| 

• (V _ 0 pij oljfoVl J» ji> 



. (jh^mJ!) ^1 #yjJl\ ^Wl JaJLJI (V - 0 : pjj JS^) 



: ,^-^1 (->■) 
^\j&\j ^ >^>»Jl 4iajjS" (_j* 4,6 ,/3 i JaAwwftJl l»A> 

£jf> I J*»- IJLkj £Jj pj*jal\ jJ.ya* (jt 4 4 j jt-fetj 4 4jjl**«Ji 4 *a)I ^ jL®jSMj 

Lfrya*j £jA jSl ji uJ j\j£j 43 j , 4jjIj£* 4a**SH \i AmJ cLU-IJ j o_^5vJ| £tla*«i 

L»t 4^il jjl 4~i Ji S-Ja5Jl JlSwiSlI j^fcV* dilJjj 4 i»- ..la2. 1l j£j* liJju UJ5" 

. aJjJLiJl jJljjJl uJjUxl iJJJjj j^p IwLf- SiXtM 4_j| ^JaS/l 

4J I Jhj* J? j/i> J a A.«^Jl IJLa j 

. (v - n j£ji) s>^ji ibuVi 



• £**waJl ,^-J»All JaJL*JI (V *\ : |*ij J&i) 


! <ujUwiuJI oU-LtkJD cj J aiw* (a) 

^ iJU-iJl 4*JaiJl jLLJl JsUmmJI IJU fJ&uw 


m 




/tJ-A ot 'A'* - • Ajtiiifc^il vIjLuj j^lll JaJtjsi- | r~>j ^ pJL 9-Cmj 

oU»-L»-<Jl (J^o Ajl SiL^/L iwJaSJl Jcf 1 «ui ^ai * I 
Ait U5 . As^lj |*-*a»j ^LiU !jf> _^jJ| jSlji 

. (V _ V j*4 j JS^) aJ jAxa gupt+a ) I eU*j*ill J# ji> tj^H. 



. JjjUlJl oU-U J L I O j/jH J *L*a (V m V ! j*ij J£l>) 


:aJI^I JaiUJI -Y 

.kUJI (1 ) 

Ja>- ^ AjjyUl JWIjpS- i*--*.) ^ liA j>J>^U«j 

^ jllljl 11 a L yJc jj tl SlU-1 jiSNl a^-jj Y * i ij5li 
Jjtajij9^ ^ J ^JUaj ^IjJ J ** ^aJoxJI ^ IwjNl d jhtt Ja^ 




. Ljbjsl Sjli ilajjp- jl AiSvI__y ( 1a*j Lm«I o jU 

pj^ai I lJjSo plyUoNl Ja>- *AiP 5>3l JsUmi^II ^j^mA 

JIpLSj Aj jl yA j i*Ji 1 m«* Js» jJa>- (j-<j i SjO jSja ^ 

JSw ^ yJl j\j* U~j Ja-ijSlI Jjidl Iop- tf- tjy> jt tij-i I^awu 
Ll^cjI l*Jb l j .^wi jjp tXpLuJ [*£ #jSb j?** jj-Mjit 

J _JsJl Ja>- ( _ # 1 p JUIjCj ^Jfcww* lap- JSwi OjSb hSj ^-^kall 

. (V - A j*ij JO) Jx^jSlI 



U-JI (V- A :^j JO) 

jJ|j a XtUsi N JjUl la jr>a>- c)T jA JaiLkJI IJL* a> j (**& U j*a! j 
J>J| Ja>. ^ g>^l\ . 1^1 N dUJUj 

jt oliL»Jl j! qp%^p1 JOJI fjjt>t j V AjI U5 ^I^U-'ill SjJbj JxwnjSfl 

rr o 



NU-i UlS <j ajjJ^I 5aLjJ l^kl cjU-LUI 

. ^-UJI ikSJ tf. 'Ljf. j] t> jjij 

• |t-<M?««Jl jjSljiUVl JaiL U l (u) 
(jtj>w!ill #U«jVl) 4 >^>wiJl UjjJl (t-j^ JiiL^Jl IjU 
^ tyjA\ Ot ^ JawJl a>- . £j| jJl Ui^S 

jpUif A*ij t J»Lu«^fl 4 a*«aj (jjiXJl jJull SjI^J Jup a!u] 

k jk>Jl ok* Cij&j |» »>w _^ll a^-jJ jSj^ ,jP liXu US Uiou | ‘jf> <J jJaJl k _^k>- 
Ja>- oUJb j* *jU> ,jk/«-ll jJtji iIj^So U~u ^lyt JSki ,JLp 

. (V _ j Jij J&k) <^kxJl Ua*j ^US.j *1 



. (^jUl ,^1^1 iaA^Jl (V.A ^jj^l) 


JDU s^i ^ v-UJi aka ji*ki ^su* jh-ojUi ka~Ji an*. 

V JaL. Jl \Xa ii\ VI • Agj.ka.il DjSIjJI Ajiku j^wij ^i IiU ka* m IJa ^JLklw 
U*J <L5l SjSljJlj kuijSll J^kJl Ja>* Vj ^>»Ul »UaVl kj-J 
J jkJl k _jk>- JlpLi Ji US . j5lji J jkJl k ^k>- X«Uj ^Jl*J 

c a^jU«£*J 1 o^U"*U«Ulj aj^UmwaJI AiUfe^JJ k^*w ^gA>%j ^hXp 

■ ^^s^oJi kjuUi juji us Agi Uju* iApuii i»u ot V| 



I aJ! ^Sl jl-i'jll (^>.) 

(_^Jl JaJlyJl j*— <*! j y JaA*«>^Jl I>Aa ^ J »»“ >»j 

^1* l) 1 JaiL»*Jl Ijlfc ^JlP- U I JaSlj>> Jl* JJa 

LjlS’ in-iS/l J oaJj . A^jSlI « jS\Jl (jJ' l-b- SJ~*j <isij y Oj^o A 

ylyl JO L Jj> JjiaJl J» jiaai. AjIp yiaJj • o jSCll £-0 *J jly* 

j^Jfcaj U.*».j LjP jl ts jJl JxunjSlI J>Jl Ja>* y> IjiAaj UJLS- *.hnt y* 

U1S i_jj Lij US’ I ^ .A. .1 <ujlyj« j 4. v Jlluw* JO ^ jJ'j- 5 

■ j ; . J ail I _p«j Lfi>»jl UiS (j\ (*ljiy/ill Sjib) ^^IsuwjJI ,jPj > jl OjSb yi Ujbu 
j^iaj ilajj>Jl ,^i ti\ y Jai*«^Jl Qa U j*a!j 

J?j*S 4jt jS^*Jl yP #«AyJl AJajyJl t_j|ji»t y ^*-v0lj 

iiajy*Jl y L5 k«i^Jl y JlOSlIj oU-lwJlj oliL^JI 

Ja2l Ja**jSM JjJaJl la>- l ^£> ^tywiJl flb*J , yi Jsj*i 4iUs>^/lj J a2i 

.<v- W (tij JO) 






: oliUJI Ja (s) 


gtiaU (jjj jSsJl jJSwJl <i j ^ Silp Jo2m«J| IJa 

^kiil il l# Xp 0 _^Jl £jl>- dj& t-j+a Jl d)i Jaiw»Jl iJlA ^yai U p- 

. t-JaiJlj aIjX*-*)H S j$b ^ J-A*ljJl jljil J jls iwivai i£jLJ A*L**j ^1 jiy/ill 

LttXxj US L . $; ». j mLww«JI ujLo ^*<1 (J5vJ» J ^JaJI Jp j ^ > " A*i 

./ fr^ * (j jjW .a i l dip (■Ijiwtf'il I o^Sb {jt- 

JasJ- 4j jL-l» ol»L»*j l^a»u £jp Jbw j pIj^NI j>u !>bb 

j~b>*S \j4&j isLrfjNl dj)ai\ iau>-j *1 jS*/lll 0 jib b\ ( ^Jj t Jb-I jJl J _jlaJl 
C** b L m 4. 1 I J? JA* 1 | ^AP%J Ajl JsAwAiil Aj ||<a|j C|JJX*1jCIa a-Q-aAaAAW^ 

JaA*«**Jl j^Lp 0 jSb jt J ^Wl Japi OSl liUi J AjjLjuJI 

Aljidbll SjJb | 0j»«vaJl oIpJVI i>jJj *ui Jjbo U5 tAj*pjSll 0 _^S3l ^^Ip 

. JsuU Jxu) jSl I J jUl 1 1>*J 


! AjjIaaCvJI OI^LmII (jb) 


viUA£j IjJL* jl S^£Jl wa*oj Ja 5 l JalL *A«^< Jl Ula 
t _ # X. P J6 p-*}\j L* , <yijjcj»JI obujjXJl JaSl ji-j AjiljPjJaJI Jb 5 l ji-Jl jwaj 
0 jSb d)l VJ . jjXJi (_j!p A*i jJLJ (j,p yJl jJljdj Jp ot JaJL»*Jl IJlA 
J jiaJl Js> jJa>- ASwi tj)t A»La>^Mj . Jkwij'ill J jJaJl Ja>> I4J1P JaU*; A IjXsjNI 


oU-LvIl Jp ja5 AjIj J 0 AW 4 JI Ijjh Ja*aJJ ■ ^j-mLjA* (a. p *** fl.l 

ib_Jj Jj aJ» yi>%* JJau d)t ,j S saj N A<Jp Ijljjllj oUboNl (l)t Mj. 4ApjL»i*Jl 
b^jfolj ^U-Jl aJ aSu {jP> UJlol US IfUtft <U*3>- ^Ua^l; UjjJl 
o^JwaJl 'jfi'j yJl Oli ^ au- (>* ^jJpbuJl d)^» .Lil^lsSlI y>A 

grlt/i) AAjjJail aJlA d)^» ^IbJllj J ^JaJi Js> _jk>- Lm»< ^jJUa Ob Jt^aj 

*^ll 1 ^jS( Lfj» AmUaJI JJpLJI A^b" AAaiPjJ Aa*P jSlI SjSslI jjdd ld-c>" 

• (V - \ J JJt' 0 ^bJJlj (jJ^luJl aAa i_«. 


■ . la3"" «) oU-UKl ^Sl < jS*« l 5(l .la.<~»..o.ll (V - N N ; J^i) 


: 3JLSUJI JaSL-Jl „ r 

_j*Jl (J Jbj JailyJl j iX*P JbU>L**Jl oJa 

<uJaAll <ulauJl JaSL^JI #Aa ^ yj alj . j\ ^JL-iJl o jSUl i*jL/u 
daii d)l JaaL^gJl o A a <u j^«Zj U j*J>1j , £cs4»l j J5Ciu L$K «LJU*JtJl 

frljivi'yi o^Sli Ja&Jl 'JJ&'l £& JaUU-^l g ^yUill 

ij* Ajiai\ Jsijia.^- (jji (JUllj ,ljSA\ ^Aa^i ^Js> ^-JaAil JLp-I j 

Lm*j n_Ja*Jl y UySI UK y»yJl jSlji (Jj* WUmJI yaiUS y lyl 

jSljjJl SjAj Ut JSUi ^Js- i_Jaill y Oyll ^jjo yj| jSljj ylaj 

.(V- NY pJj J5Ul) 3UL.IS’ ^ yJia 
U^u-^ll JaSUJl :1 jU 

(^* 0-* (^jll UwMj til)U>-l UJ JaiLuJI oJla 

(*”‘Oi (>* ^jiil IK . y£>«jj . *Ulp> 4 jL/jj ^yiJl Jj.UUi^/1 o^SCi 


JSw ^jx— > tij&j aUsL jJUll I^JLp jfiu ^| jail ^ | 

Ijil JaSL-Jl o±k jlx*Jj v 2j| jX-.Nl SjSlJdl J^ iUijNl S j£JI ^ aJI jHaJi 
jJtjA { ^S- iJjJaJl XaUxl IjJaj ^jsxvaii #l>«jNl «U 

l^it US' l l^sAUu s JjiUXaj 1 »Uj U*uiX«v» J» jlasJ* JSw jjia j j 

. iail— Jl o Jjb ^ aAXa! ,j^swuJ A— iIjJ L*jj . iijl jX* 0 jSo 



.JlUJl ^ji~Jl.l»A~JI (V- \1 \{lj JsU) 

: Prospective jjkuJI ^1 jk«.Vl JaS-vJI „ \ 

U IjiU jAj v^SJUJl ^Ijk-Sl Jeu<M«Jl |9w.lj UJ Joa—kaJI IJu uijju 
J»j*i JpUv. N J^i (lAji ^joixll A^"jt SjiSsl Ijfc Jb5lj?JI JV—IJ ^.Xi-****,. 
5 j5b ,y> UJbu UK IfjjjJW Jbjj ij c^o^vcJl N J <Uu»«*all i>»L»Jl 

axSCIj i»l jX-.Nl Sjita Jjl» Jaw* ^>iuia» j^i ^jjmUUJI VftjX-.Nl 

.<V. \f ^Jj J£J» #UJNl JUjA Ji** 



£ ja ^ *■ jvsJ I jJUa* tit ,_5* jLiJ Jai«^J! I*1 a ^yaSi^ap- 

SjSli <J jb S/JI ^yljIaxiSfl JaUu*i^ll i£j**** *-* 

4 J 1 P <Lkii Ji iJ^Ui iS^ -1*2**' P'l^S^'iM ®j5l^ tP'IjiwiMl 

Jp jJa>- j^iiu Ajij . tp^uv’ <l)j^ tvsj! (j^^Jlj txjPiu^ 

Li’ . i*Sli Ujj ^ IfLuu £* j^oMkS tlpjJa>- L y>j*l\ 


jL*» Jap“ Jij J JjJall bjiaa* 0 UL... J I t)t 

£ja Ji yi |Jb«- oJUJui 4 jJL> JaJL*«J! IJa iljd>*ij , ia>J (JjJaJl 

,jJ&> c*«J aAJLJIj (JL-iJI ^aJI ^>,^1 ^UuJi 

^aI^jVI ^i (ji SiJbsL* lw*j JLiIjif oliLfcJli ^i jJaJI 

<L-j«b Sabj dl ^js*^ 2>-L*w*Jl abjJ ^UxJLj 

|^uA JajjJ* jjj ius 4>vpirfA jjii obLwh^ll i)i V| • AiLk® 

^L-iJl ,y cS^ j$i ^ t>^4 ^ ^ c»H 2»U*^L lj> . p|^u*«‘!ill Ja^ 

0 _^ll ji^ (2J - * f^vdJl ^L<i c)Sl JLuLwaJI I>Xa (jjL’ jt 

. (jJl jL*vSll JaUL/j/l (_$ jXmu* j*JauJ tjjl ‘-^■^‘^J! 



. SJIjk-SlI -WUJl SJL.t Op- 1 - ^1 >~^l Jai^JI <V - \r : j*jij JSCi) 



1 OU'LnJI lUwJI — Y 

0L» ^yi <u^i till jj oU-L«JI 1> JaJL^Ut IJia 

jjJ (ww^Uj* JSllo AaJ j-jlv 'jl CjIajjjJI tbU tit ojImj^xII 

,U2,.^JI IiAa o^» £)*•) Ujgj> J^JLif oM LLJ1 

^ oIajJjJI jl$li} t .#* , ^ !IL ** ^v^vOJ 

I^J JJoj < l)t ^!Ui Nlw A^-ji i o ^ ^ j\$ 

*]ajj>- ^ ^JLoj M Lwj ((_£jl.L* <Jj*a>fa») jSUl t_>yaj J_)VJ>fc» 

t/ J-^-UJl >-l jl ^ gjy ^ 

.(V.UpJj J£JS) LLJlj 



. oU-Lu^JI (^Sl^jlauoSll JaJL*JI (V - \ t ! |*ij J£i) 

.o^^laXoJi j*ja aJI^jJsujSII luLfcJl {j** 0 ■' aa * *»»■'' 1*^* (J^^J 
jlalij UJ XjjL*^ <u!p oU-L^di £Cf*aJ jb-WW ^ js**i 

*~ZJ jjJl jSlji j J ^kJl Jp j\a>* <5wlj <• Aj^jS/I * OjU-Uv* 


Jl 1 IhLft <^t U-* ^ykiadl ^yljJ a **)^/! Ja!L*»Jl u* 

(jisU^JI I I J& 4j»J>*jlS' .,* U pljiUill 4jSli L is’ t-Jjltfl 

. UJaiaJl 

Iwj *1 jikoVl SjJIjlI <ujL~* a ,jSSi jilja ut» j**ij U5^ 

SaUjil aJLft l (iljl^i^ll SjSli £jfi- IjJbu Lais' I jiS oUL^aJl JbljSl 

^jJUJLjj *ilUJi oliL**Jl ^ yjflA* L$LUu JjIjsJ iiL«*Jl 

. JaiU*j ih a m a J 1 


: JJrs* jz* - Y 

JJrt* ji* .Ua .M^ i— ijju 

ji> JSUtj ^ \J -kiw-dl IUa> iCylinderical arthomorphic 

^Uau^Jl ^jil js?jj jl^JI Ulp tfJJi Jlxj aJuJuCj |*lij tUUj £1 E^>W> 

j 4 -il JjjvJl jjzSj** ]oa^a jJjuj . /»Lp jJ E. Wright c-jIj Jjljil 
4iSl I jJajj . ifA* UJ ijjjL>«i)ill ^ Sji£j ^xJ| JaiLvJl 

IjA d)f . 4 j^>«J| Jaj|_y>Jl j q>i,,/ }\ \ el»«j*}|l i i jjSi Jaxj 

UtfUJ! 4*~UJl j*p j^LiaJl ^yiAJ CU-JU ,jP * j~p\ Jl* 

IAa e- j$!isu iU»lVl <i>-Lv*i <uk>*aJl JjjJl cjU-U»*j 

jj> g \ jJi at ^ ,j ULjit ajlij L*«ljjt *u2j ^y> j^st JaJL^Ji 

Uj~*t ^jA Lji>>Lw* up jJ>\ <Sf- JLlliS" . aJUa 

i ax w ^ Jl 11 a at US’ , ol ja aUij jJujj»- Sjj j>- jS3 ,^JI 4Lj_jA>dl 

dUat y* \jjZma t>»Ja*<» lg>ik»4 M I *ijj* ^Lls>t Jli Ajt 

UlUAJI LS^ jtA t uJj bj£ U *-jj*t ULo jiXJ Ljjjjt ojUi , UUJI 
iibA at j* JaA«fciji Ua at V l 5 *ui at ^JLiaSii Jsu>«^ji 

(j^U ^ i»jJa>Jl <c*Jpx1«o ^ill jAj j~Si j*aj\ Ljai \faj& 
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3ku*lj4 A->vik*Jl t,$jkJ i wbd>«j 1-Jlp“ .k 3w4 .ll 
ji tk>- J^4J lalwwjl |*Jfc**» Ja>* (|f of tSxjlill obukr^Vt io^a»~ 
tJuiU lt}j J jJlj-Sj <J J^l >kj ►Ja>- JjL 23 Vt"*i '~ A i^ 

U5 .^jMl ^ Ju_>ljil ^kj Jjlall kjk>- ^JaJL «Jj*< Ja>Jl II* j 

5j^>«J1 CjIjUsJI jj ^1 |*JkJl Jail \j>" (^* kAwJl li> ^U>*Xwj 

Jail j>~ JaSlxwifc^Jl j>*L^f <0“* 4 

.^JUI 

jJIjJj J_jkJl -kjJfltf*- Of 1^5* JJpT$ JV* bk*~ A jv-*f 

t iuSli l^lj j l4^ww £-» “UJi-v* ■k^kpJ- jSCi AjIp U*0*N 
j*p { y > jjJl hajevi- £j+i CjUL«<*J1 Oj&j . Sj^l cH>dl L *5 

Sjjli ijf> U^AJ UJja X>j}a>- SiLwJl JiljSl M 

. Jbwi * 1 jlwNl SjJta *i!|i oULwJl *ilj j^rJ 

1* J> jf- bljii4l Jis^j ^1 oU-LwJl J51A Of j* Jai-*<J1 IA* ^ ^f 

.LwJ LflSOi 0 j 5 ^ J^ll i oU-lwJl ^*£*4 Uj-1* 1^ 

ut 



y <U .laull LuJ 4>-l*«fc*Jl J i Jr^*i ^*1* li* £ ytj 

. 4iti£>c*Jl oU-L*Jl 


SJ?jy»**JI : tsili 

.iai.uA L^iP ^Xu ^Jl Jal/Ltf^ll AjjJa j J..»Xxj 

(1) <u>-l>-jJl 5 jSvJ! ij ji ij° j J* 1 * -kkLxJ yu— < ay>- j ^Lp 

-Lp ^Ja-MU ii»_Jaill (3ji (5^ 4 ®j^l JJ*** C*J 

• jSli ,y Oj£j U tJlp t^jLi>l y> jt- SjSta J^Jp ^^JLp S <HpIS 

jj-Xaxi f j-a)I £y» y S jA yj . ikijiJl ^ y> j»i I 

'“■'‘^*4 l jf^^J ‘^Jj *** Jl >%+p yU- J l OjJli 

jipwall yyJl Ja>*j i**~>w» 1 _ 5 Ip k^jliLwJl Ci j£j ^Ij yLxJl IaJXp 

y ipj^toJ? ^da** ^jJLp y >yj| jSIjJ *Laj .JftiLJj 

Ja«o AIpj . 1*aJj -W i ^_^Jl jliaiS/l AaIx^mJIj SjSyJuJl iJiiSfl ^SljjJl 

SnjL^rS JjJall yJsu iJajyJl iSj^* Ji*J J»jyv*Jl jwJsu* 

, (V _ n j*Jj J5ki) jS.fJl jSljj y ylyls t y»yJl •K^-j 



•jjM (V- H J£ji) 


JasLmJI | 1 J*p AhJa^^j^v^Ji Sii L . Ah ft J i L)l 

Ail .T-u'jll.j a)Ju«*» o j jla,'..< aJ 9jf%j> Ja5L*aa , SjLp ( _ $ Aj 4 A^Ip 4A+a> JaSljiJl 


( JLu^-Jl ^ .iaj ^>*-<dl iaJ l wJ l : JaSLwJl #JlA (j-*J . JLspIj^]| ^jjljill 

J suijiM^j 4 Ojj JaAuutj 4 IliLmaJIj 


■ hi . . .*. . . . . A _ 


■ 1)mmJ| ^JJjSnJl Jfl Ah ^h^ J l ha \ 

^ja *ljsft jl JjJL2> Ap-L*J| fljsfi ,f JaLhhh*Jl |JlA 

iUoMl 4lyjjl 4 Ji* ih^JaiJl ^ <Liyi)l jJfLuJl <U aU-j CjIjIS 

^iUmU ^ AiSjj 4 A>»_>0/Jl J^jju .ja.doahoJl IwLft jjjAXJJ ■ ^Ui^hhJl 

JdL>- aL>* 1 J lj^ C5^ ^1 LhhVh^ J I dhlliLhW^Jl Ja^hhl 

£0 ^y) jf. Ja>. jA £)j& l» tJLpj 4«JChP S _^SI JajjiwJl t|jJl 

C-*LvJ bjy*i*}\ Ot ^ .l a .a. ■*.<.. " lift Ala>^j l* j*fttj . 

4 Aif ji iO ■^ sls " SjS^Jl 1 j_>(»»aJ| ^j*** 1 ^ l) 1 4 i-JaftM 

jSlji Axl»l oIa J ^JaJl Jb^ia>- j^la jj . X j£Jl jS ja 

CjUI ^»* jMl Ijl t5^*a k> .fl»w <J l 0\» liUhAjJ , AajU Ljljj if \J**J 

Al£J j Aj^jjJ yJl ^ f\i (JlP 'ill jt-ofjJl ,j*L!w jJaij *il U*J 4 A>tj>caAaJl 

SjSlJjl JAP jJ5CiJl Jaju»*Jl JjJb-tjj , Jjiail bjiat* ^ i3 ^i 

j^laj i_.Ja.fl.il aJswJ 01 cl^AP Cvlai U.15 Aj_^iJl ibjjj 4JaA» Aja-hJ^ll 

.(V.. W (Jij J£J) U* ap^Ij 


: Ja^Jl “ Y 

^LJI £A if x» -SlhUJ oli Jb"U*hA J-Satil Jfl44M*Jl lift fhX>«^J 

^^1 iLpj'ill jUail Jlfl if JL-iJl <f>* j^JiP 

ol>-L»aJl JJui) A.*lvi^fcUA<l O^i o gJlsJl i^& 


. oPj* V 1a 1 /mJI JaA-Jl (V- W JjCi) 

Ja_Pa>- Jjio {J ^fi (jrfLiJI *jyS£ JjI ji! I J & j "L«J jJwaJl aljis/ill Oli 

• V lJ 0 *" 

^ULj u!jL««Sj d)Ua>- <d 0 lL-xj JjuL«aJI iJLfc ^ 

.(^^wiL-Vl ^*1* Jj>- 1* Ipj} hru&i^a oU-LmJI l) j& 

^jii Lj4j UJ b\f#>*j C~*u jL^M l y^j J 

Ja*6 i>-ji *\o (To J| JasL | !&uj . Uu^l JIp Sii*Jl 
O'* 1 *iA»-UJl ^ Jawll IJi^J ^yt j& 

(J 5 ^ if JjUl -kjk>- i)t ^ Jal*J| IJL* ^yaSl/t^ aJtxj ot 

jJljdJl ^IjiSl jliait iJU/uls’ *3 jlJUll j$ £jA Jo 

j\j> {y y>\y\ SjLp ^yS I jSIj^ 0>£ LXj .jS^JI ^ 

W 




dl ia 2 — Jl L£ . AjjL^. olilw. 'Js- p_* Jj i 

(j-LjioJl O^dUiS' 4jaa» ^j-U-SlI ^yJl J&Z-JjL JlpU^w, 
■k.ji* 9 ” dt «-***«j diiij 4 ^ ^Sll J ^laJl I» _^lasi Uuj Isurfj'yi J jUl U-c. 

t ^ 1 ®J^ C ’ dt M • Ja^jSfl JjJaJl Japxi aJjL*« 0 _j^j JajL*Ui Jp JjkJl 

^^a>- |^J ®J„}wP>*U! oltUUl t)t ^j-uLaoJI I Jjs jJLjj . jUail l > I.U 

oULUl Up Ji*j Uio t UJaJi ^ Up ^ U-* j*ait S jj^aj Ji<J 
•(V- Sj^^so *4?^ “^J^t _^Jl 

• (J^J JiAwMl wm X 

ykj . olp-UUl gJjLouJl Ja U Ul ^uu\_t l)_jj Ja U x lj^xj 

yAj>-j Ul^p^Jail JaJljUt iv-jl . Jjjt* JaUx 

J.> l aXpw,« JiUi L ^P IX** 0j^ 3 ^/Jl jUaiSlIj OljUiilj Ul olxjjjXll 

Cjb**lwUl bjJi Jj>o AiSl I Jo, LJ| JU»\j U^Jj LU jj\j t j-va3l JIU 

l|f <Jaj_pJi Uljkl ^Js- ^1 oU-LUl L>t» dlli ,y pi - jJbj .Aihus^vaJl 
ylj . J^UJl ^ jmS Aj^iwJ { jfi yd d^lall Ja>- ^P |JL>< IJLju Axil ^1 

-la.A-.Ul aJU* IU 4.vUj fjfjf- Jaa^ jbU JaUUl \Xf> 

• (V - H JjO) AkujUl {y JUjNl *j»Jl ,_^ tula OjSCj 4 Jayw.il 

(jp SjUp i)j£j J^laJl Jajiv 1 * tit ^ j*a>d Ciy JaJU* ^Ua^- ^Jfctj 

l!j5\j U5 4 ! tia^ OjSu ^AJI Ja-jSl J^l Ja^ Ijp LU ^Ijit 
djiail )as~ ^jP IjJuu Ulf Aj^isJl Jbjj Uiy; \>*y*+p Jaiii aJp ^Uijl 
dj^dj a^jUx ^IjSt JSU jSlji Ul .Ja^jSfl 

L^JJj 4t>«j»W txwUj Cw«wJ jj LjjSl \n%*>t«0 Ixy*Jf l^Jp ^ULJI 
iliASxVl A»**0TLse> 0^^ OliUxJl tit jJ^Afli: 

Js»j*l |ji»«J *i/ Ait V), AjjUtaxJi CjU»~LUI| J» j*i Ojj JaU> Ot (y ^j)l 

. JswjSll J ^jiail Jasi. j^lP- V[ J5UJI 



. (-b-lj (V . \\ 

m 







» kftMUfl mm £ 


d»Sf Sinusoidal projection JaL~dL IjL> 4 JaiwJl IIa l5 *^» 

Sin-curves oLi»*x* ^ XjLe jJLS *j J _^all ^L>. 

SJL>- j ~> u 0^ j*j • SjSb JS l^j 5 Jaij j!5U 

jjh { j/»yS\ Ja>- j*j Ja>< £* 0 y % JalLw* Av»U“ 

l**&U*jt Js _yU>> Oj^J t5 j>»SM JS (1)^» fjAj J ai«S 

JxujjSM Jasi- j»^vj5j c l)jj JsaJLvw* AAjjJa jj^iCjj . *1 Ja>J Aj jl 

■ jjJl |>iaw A J U S’ JoA~w»J 1 f £ 

JflLftUw>4|Jt ^ J .hXw>*^l> M OjAMjU t ^ U1 L>j 


jSiji j'^jj a^U- ajjL^uJI oUL^. 1 1 J» _j«i ,j|Jt>u <dt US’ oL^L^Jl 

• u^ 1 t/Nj 

^ JjjUwuJl oU-Lw^JI J? JJJUu Ua oSl I j^uj 

AjiUrt^l jt aJISw* Ja5lj>- l^oJaww toUjjj-ll Ja5lj>- 

IJiA v-wiU; A-j^i^Jl tJuyt CjIjU JaSl j»- aUojj 

Uj J ]o jios* ^LiUJl O^Us»-l Lm«j aIS |*JUM JjUj -lai^Jl 

.(V-X* pi J JS^) J5UUJ ^ ^ dUi ,>* 



. ji+ *) iX A wA^i « J)jjjiUi U ZmiA (V _ Y * I j»ij J^ 1 ) 




^iJ 4jL2»J ^ ^ All jA Ua fj* db-% L» p-fctj 

IJLa l tjP Oii CjL#Lk»*JIj AjjIm£*JI ol>-L»*dl 

l$J jdai (5 jLJ J_ji» Jas^j jjj* fr. Sjj-Axt* A!»lw (l)Jj (j-LiSlI 
*_w>- Aj^jSlI S^£Jl ^ djid I J»>-J 0*i 

jllja (1)1 cUjp- A»«-P**a)l olil^JNl J* ^ ^ *^1 t/ 1 '^' 

J*>- £>\% SJU- *if| A*5li Ujj ^ djiaJl £• N ^yJl 

Jl5wSll i »_^i JaL*wdl IJLa l*£ . djl-dill Sjllj £• (^wSjll J^kJl 

tfljlv-Vl Ja>- jt d_^dl Ja>- ^ LAS’ A-/»l>*j As^x-.aJl 

lJ^^i _>*Jl Ja jJa>- ^ J _jJaJl JbjJa.>- l**AiP ^isUsJ j^dl Idj jJl J*« 
i Ja**jSll J jJaJl Ja >• cDUJLS' j jjdl JajJaa- J£ J^A* '^*i^ p jjdJUJl 

. iuJaP AiJLdl 0 j&i <£ j*-Sll d jJeaJl Jb>jla>- L# 1 P id 

(i^^Uav 5 ^!) Ajv»lj^il JoSUmaJI : Ud j 
oVoLtdl l*lJ &j£j ilSo taUxd JaSL^dl ^ £jd I Id* J^JOu 

. Jatfi>i**o ll Aj^p A**4C4 pl ya j A j .» p l^ll 

t t ^jpJl Iblft £ja JaSl^pdl || <«iA»iu< d l Jaal*%*dl 

ji l^-xj A5j_d* dl OjJU £jdl IJL* ^ JaiL«k* Aj^ld Ud 
UJJj . j^jJI _/ c f*^ I (l^UtJl ,^» <l«J>»iv*dl CJ*ililjvdl 
l^jldJbwdj Ad^cdl J a Aw»d i A^jd ^/aJlva^ ^ Ip jfij* 

.a^uNi 

«• 

,L 2^4)1 -. ^ 

aJjSII .l a 4 . *>», ) ! A^dij . ^yLydj y* jdldl iiAs w/J 1 IAa 

CJl5*U^ jaj ^jlystj ^la><5 J^paJl i? l^J ^fiaJ CJl^ 

A^**i d^ 1 d^"J lilli Jju j , fl^l Ja>- d ^ (_d^ a*1>maJI AjjlwXll ^LiSlI 


"if-b jSl ji ^ djidl J» jIm* JajL**Jl 

#j^JI ^ An <» J jV~"j} Jaiw^Jl . 4 jjL^uJ| 

.^itVi 

JsjJaa- Of ^ l>j-^>* (j^i Jai^wJl Id* 1 $j ,^11 ^y£\^apj\ pJktj 

0j£> L*i*i JjJaJt Ja>* I Jus L*-i £jA O^J*^ djidl 

• pI^X**jVI A j5i^ IfcXfc l«J £y* tl)^* t ^ Ajl _y*Jl 

. l{Jl5 <L|jLmXx Ja**jSl I J ( ji»il Jas*>j aIjXwiMI Ja>- J jlo J^p oLwJidi b j£j 
''tlj ^6^v,all ^JSwiJl JsjrfA !$A>*i N *jt J*£»maJ| j*J»l £jAJ 

yljJ> £A ^JpUaI V J^UII i»_jJb>- Of i»ww liJJi j . ijUuJl ol?-L~*Jl 
ol*bf»jMl jji l«X>-lj (j-J ^UuJl Ol l*I» liljj JSwl ^ (j^di 
uil Je\ «U*«i ^yJl J\ji ^ CjL»L«*J| ^IjJ IJLa <kij ^1 ^ 

. (V„ Y^ pjj JSLi> <L>JI 



.^^iu-Ji<v.^ *yj J<a) 


J a 

JaM ij>Ji ^ - ■■j iaiUUt jj<* . i | i . a 'i n»l l lJj& j<i« 

CjUj jyJl JaSl j>J jJL/*! A*^j AJj ji> tl)Sl Jail ydl 4 ^ 5 ® J 

Ifc jJ>j ^ jt oLUJI jt 4d)l£*Jl a*US (J * 4 

ykj . AjjUwUI oU-LwqJI Ja^wJ AjUA>o 4ww.>«j 4A*>-Uw(tJl jALUoJI 
JSUi jJ «ulp j([^" Jjjail Ja^Ja>* d)L i[ Sjjl^oJl <LJljJouuSll JaiU.o.11 

*\ * tj jh Ja>-j Ja-ynjSlI (JjJaJl Jaa^ IJLp U* t-il^SlI AlJUi* AjjLaj JajJa;»- 
<i>*LUl Jliiljj aJuIS SjJli IffijAj?** ^ ,yd! '^j&j ^5 j~> A>-ji 
. 0 j£Jl I— flyaj ^Ji»J l » ^ A^fji ^ * J 4ti j£> As*-ji *\ * jj-J 

Ja>J AjjI^o la . a .,« »H lAa ^ < 1 p jSlj^ 1 a**| 

JaJLUl Jjc>«j 4 i-»u j»ww2iJl UlAj ■ JUj^ll JjJaJl Jas^ y>3j 

d)t *^J. AwsijSlI Sj^JI £tUi AjiJlaUl oUUUl CwJ tlaiUu* aJIS 

AaJtUJ AXjlk* (_^I AjjUu CwU JsuLUI (^1 P Ja ^la>- oULUl 

f \ 1 Ja>- UJbu US' ^yjilill oliLUl #*1^3 4 «L*i jSll S^Jl £tU* l# Lp 
aJ j^ys- Jasi- JS 6^1 JS ,_,1 p ^LaJI jJaij )lj .tjyJfj NLU 

(iljXwNl Ja>* J jl? t _ y l P jrfi L auJl d)i Jt>o (ILUJlS . At ( j/>l>Jl <U^LX« 
J jJaJl Ja>- yp IjJuo US J jiaJl JajJas^ Jp ^UUl JjljXj US 
jJ^l £v~a*Ui J a_j*i ,jjA>«j ^ J aAwUl d)^i villi AiU^M-jJ . U»jSll 

UaiJl joJlsNl Jj yJlyu-Vl JUaill ^ JSUJU Aij-SJ AJ (iJb^ aj 
>u3l oi US tAjy^ 1 ^ Wljll MyrNl dUiSj 

. (V _ Y Y j*i j JSUi) j^-Jaill ^Uill i«j Up aJp j^Sl yux'Vl 

ot J aAw^ ^wUxSll (j jiil j~*ij 

A«JaaJl uiljlp'yi jjili LjjJ ULUl d)j£j (^JuaI 1>a«wo4 U y *» ^oJl iJajjiJl 

,yw^»i d)t { ^SU (^Xoil^a JaAwa d)I US . jj~S j*a Ja.Lwo.1 JUjJL 

• jvJUll aLj^O- , Ayy>" AwpU- AkAA^ • *XjXwA^U w OjmuU JflULw* \p Ji 


.^Jutiy iaJL** <V- YY 


JS JsiLkUjI M | 

^ ^P ^yjJU ^ *l - }>*Vl Jaiw^l \Xh \ 

4*jLjl *l^>*Vlj (iXjXmV«^I *> J^A***) J ^A m o aJ I { j^ 

Ilomolosine projection p-^b t5L>-t *yr . ^wUJj-* J^L** 

^^sliu ^jm)) *Xlj , l^^ijp iX^pi ^jj[*Ail oM' *** 31 j Lois* 15 

oLi ^j* ^tX^eu ^£1 vil3jj tJLu«k«JI ^ jtP ^UJI cuL»“U*fc*JI 

5Ju> jUi»"I Jjj ji> o^ OiXjJl 1.1 a \jA>+> J&j • Jl^lSlI 

! J jiaJI J* jh>* ^Aj CjIjLSJI )eun j y>jj ^UJl i»**»w» *j j5 y hojfai- 

ti jX Y * j i w*ol jj! ^ tij*» A • j LM ju*\ 4*r j * ^ £ * 

Ufi lj> V.P ' * * ‘*Srf>^' (/ \/' t’rj* 00 ‘^Aj * 1 i/ 

.(V.YYyj JSLi) SJUJLit 



.^kui >j>- uu* (v - rr yj jiiA) 


jJUJl CjIjU obujjJl JaSljs- j»-vj j JaawJ l I -La 

oisLJi Wilis ' j ^yRjJaJi oLJi j (J^* 

ivil IjlsuxNl JaSL— w«Jl y <*ji (_j* (JtiiJ iaAwJ l l-LA L yaJLyfl»L +>1j . [Aj^j 

^ JUij^waJl ols-L-Jl Jsj-i <QaiL>c*JJ alj^*t S*Lp ^dai -lij t*J-LjwJl 

U* LjJ jJa itajj ^1 (J _jJaJ I Ja ^i*>- A-JL& _^iajj . a1uj> J l aljrj-t 

t-Lu*jSll JjJaJl Jas^ IJLp L* ^Li* £• Jjjisj V l _ f ji u—il^SlI 
jSlji L«t • <UjUa* Oj£j a-L>-ljJl y> jaII OjJli ^Ip j !,«.) AfL-t-aJI 

OjSoj alji-nVl Jaid *j j\y JUjJaicS 1 JaiLwaJi ^JIp ^J a X > 

. ^iJuAJ <UA )oa ^Jl J jJaJl Ja i paaL j^JLp ^ y- 1 j ^ jP 5 Ji\$ SiL«-dl 

jJJ JaA— J l 55wi C)Sf l_^iau_5 (. 4 jjL-xJ| iUl>*L**Jl Ja JaJLwdl Jfxxjj 



Jourfj y Ui yrj o y Sjli JS (^Lju villi Di* olkx^Jl y b&afcA 

jx»L— <Jl y y~^ bj-^ jfii j-*J iJaJL«Jl 

jO .^1 ^*33 y l^iy* Jai-JI IJL 4 I iSU* ul* lib .tfy'-Vl 

. aJki j*« ^*Jl j*JbJl iiajyd JaJi y jUJl 


2+>'AUa't I ^llj OU^UJ! 
JailjAJI ^ 


4liw ^Jdl J-pSll j* ^ *^>Jl OjIS UJ 

V Jf>- Aj^LJIj <U*-JaJl (JUjI jl+aZ>-\ j*Sl\ Lf P’J^>\ *AaU lUgi-j A*«4J| 
l*JU«JI 6 Jla ^J>y ts^ls ^iApx1*»j UlUJj uCjI*jJa**JLi ji->OjJ 

^ L^VjJjUj fUl)ll ,y A; Vj oU-^Uwalj J5w ^ 

, ^JUJlj yil jJsJl oJa o^i c/*" '^Lp'^ 

; Jail j>JI ^jlp SjAjJbJI y>UiJ! J-Ui cJjJ® - ^ 

Jl*j OjA-j Cij ,_,J). Jail j>«Jl ly’Jy I cP® 

Ia jp J jl>- i3 oJLp o*»<ApO/d Jl5 j . Jail Jl SpUp ^ <U-ij ^JSU** 
jl^JiJ ^aM ji (J^J^I ^“-^J *aLx>**JI CjI jAllaJl «P {Js*^ 

l3 ^laJl i_Oi jl . Jailj>»Jl ^ P (oUpLoaiuNI jl olplijj'llll) tlJlill >X*jJI 

: ^ UJ jy’j'^l cjI y>Uil oJliJl JjvJI JJaJ oJjU- ^1 SJbUJl 

; Jail j>Jl j^Lp J? jfcv*' j ii ij)? ( 1 ) 

JC*J ^xJl jt J^wiSlI (1 ) jJUIj Ja_pa>- UjjioJl »Ja 

U*cJl £j| jxJlj oUaij^JJ ^Ull #l>J*!lll 4J^*Jl jJ*<^UJl «U*jI 
JlpUj oils’ OJj <Sj^JoJ| aJAj . (A - l |*ij JSwO k'sP 3 ^ 

S/i UJaju Oi V Ifil V| lL< Jb- j^J, obfii'illj ^J^aJl JjJp*I jjIp 


jl # y>UaJI #i^J ^^2*5^1 £li3jVi ,jP 5 a«a>Ij 

ia^Al L ^ w j j..,A xll jAt _jlaJl oUxJl jyA> 'il Ljjl (jP j>-t o jAUaJ 

. L^p^ijj UJ|j 

JJUj ^Uill i-j y«Jl frU-UJl l$j JjU- ^1 JJjSlI J>-l ^1 
^|JLi»X«(lj oIaaJjaJI ljt>*J JaSlj>«Jl ^P (jP jVl ^ a * - OljAlt 

^JlxJI jmJj ^jIp 'Lxu* IajIJipJIj obwj^ftJl «JlA JuJbxj (1)15 J I Js ji*>- 
^-oJl AaJaXaJI jl i ^ 4jj*\jtA i yip vJLiSd Ul5 U5 ( A*rtA( 

. l^J 

^ip S^Lp Jl>*^j L«> j*a>- 3iJU> uj j-p SjLjkJl » 

jt ly aaAj j^JI yyjl y=>luJi iwv>*vb/i JjUuj ol»jJu-« <ui aIsj^sJI 
J-wiIjLJI <u1p ^Sj ^jJI 4&j . *a V L*5 . <. / i j . > »x^JI 

5i jM ( J_g— Jl ^ja 'jd iaaajjjJI JJ]aU*JI jt ^jij»iJl 

jjS j>^J y^" 'U-Ju* ^ U AjjUuJI *111 *j\ U5 oJ>-l^ll AaAJjaJI “Oila^kiJ 

U-^ U-» jJsLJl aJlp aijxa |»JjJ liilij 



. X5wk*JI b j^a>J\ l&ijki CjImS _yi 0^ (A - \ : j»ij J5w) 




: olxeS j*JU «S*^i j *'* - j - V 

£py Ji\ i j-jIJI ^jU ^>11 #^A J^juj 

JJLiaj (Jj^ q& oUiJj*Jl j*— » j j*JIj Ai^i coUiij*Jl iwJ|j>- 

^Lilaj JS\ jlJbxS'ill SJbJLiJi <_Jl^>Ji 0j& OUJ^II IaIjJ US' l^Jlj»- 
Amu ^«-i1 Aj ^ Xwh^Jl Ut Aaa^JI <wo1 ^>*il £ja 

jjbb aJU- ol^U^S iljMi J^mJIS 4 >,<3 < 3 *>^^4 j 1 U^mJI j^illj *- i| 

d)Jj AAjLJ! AAtj\ai\ {jP « <lLx»«j V iSj^Jali o^Aj , (A - Y j JSw) 

Ljji ut ^lilj'il! SJjJJi jjA toUijj^JI JSw i^?~y cJlS 

(JSvi *ApU*4 jJ-*US ^JUuuJ Jli tilta ^y> jtJP^I .^liij'ill 

• t^djUasJl JjUj £A j^jS/I jJsuj 




: jj— il$ll AJu Jk> (s?) 

J* (jPjSlI 

pi su.o olpLiJjl p-*>j |»^j <5j^iaJI oXh \~±j2j ^ A*\ i ^Ip JaSlj>Jl 

^J5j J_jA» <~>>iu^ jt 6 jjvai )&j)a>a ^jp jSlI 

(A - Y* ! pi J jJ^*ip) aJ^jJs jt 4i^W ^ P-1 j-rf t~k*<4 ^Slji JUhSj ^s* Jatf- 
JjJaUUJS' jtJL>*j^ll oJUJLmJI otg^JI ^i AjjL2X-»j <&***•> JsjJa>Jl »JLa j^Jalj 

a)ja**JI J jX> j^Ip Si jkj A»i jfjicu l*i*i “^U oliUJl 

j£\ y$s jJu>wJl J jiaJ t*J k_ali>*jt Ja>- ^ d)t . L»jlJl>tjl 

jt . ejJ^wJl jsxJ gijJlxHj A jJaj pj AjUj j*Jl tiCw 



olxAi ^*Jl JjW ; (A - f \ 


t ) j jlJb^iVl ebfJl J ol jJ>oJl JjJ» J* jt-oJ j>^ 

Ja jJaai. oJplo j aSJaj oUj»J j*Jl jv-»* •& £ ‘ J0 JaiJf 

j*>>ji ^ a.js~*Ji aI^i J) jhJJi iijsij .oui-jji 

jIJL^JMI oJjJUlJl' *ljjifl' iijtutJ Aii lal » l l £&k*« jiy^ tj^*i ^S-Jall 
AUjta APj«j>b«j J*Cj L^U JaUaJIj IjIJ>«jI jSM Jsli*J|j 

JjAaLoJl jjjj Ai Jdl aJUJI cdA J £j£a . j Ail V| Cjj-iljJl )o^a»- {jA AAli>»» 

UJ ^kJl UfrJl 4yiubfcUJl JsIIaJIj (^U*Jl) ^fclsu«J Aj^£m*«J| AmLIj^JI 

Jaaj (j-jju ^jJbuo yNl d|» Iddj ilfoilaiJl (£•** jt l^UJjl iJJji A * jaaj 
^cla^J AaamXIIj AkoJl oljj A_y?L>iJl iw^*> w^J I ^Jp (_J J cdi a 

Lfit oljlJbJMl JJUJ J AiJaJl eC$J Aj^cll i*jJl ,jA j*JpJI Jpj . 

ailp Jjaj cJlS* (j|j AS^-ji jl^^oMl A«jJ? A>**pIj a j£j j^pka^j V 
. aJsmmJI C*ljiJL>«jVlj SJjJLwJl Col jlJxjVl AP 


* ^J* (*) 

£-ljjf ^iJLiOnli l«| jCjj (_£ jvaJl ^l«A>Jl (j^loiT JLp AAjjJsJl oJLfc jjXoj 

jj, sdJl 0 *>«j ’/.^ * JL V j|J,i»j Ijio LJi aJWjcJI Ajj^JI jyA Jl 

. |*-^j»*a)I jUojSII jlfs^ OpJ 1$ i/i.w.J #jjl>t<JI ajj^JI 

(lr*J jl^**Jl ld> ^iJicwilj JlvMOfcA S jyfi Jp J -/»*j d)t J»bJJ JIiHjj 
U vS 1 . A.^aAgCaJl JaluJlj oUajjaJI jjArfdl Js*j j*j 
( j a ^IjJl Jp AjjLcJI oIpUj jNI )e>i^a>- <Ujv>JaJl ^IjiaJl 

a j* (*J (_Sjlw> jt 1_J J -..C» J (J^U" IfX* JS 1 uiLLiJl ^l^-^ll 

(Jji dsjLjJl AP^d^la J| ^lao ^jJU JJJJJj (Ji jA Jvio l(|,.^nu (3 ji £-1 jNl 
it\A i_ aj*p i|/*j aa L' .^J- I A^M^b* AJajj>> |»l»l ajI aJ|' ^rj, 

J^P li| j . S_^iLa oULj l^JL* d><b ot Ajl AAj JaJl 

li (jA ^dj* lij*9“l lxJ|» jSll ^cLtoi Jjocl Sjjb JaJlj>- J 


ot dU,Ml ol H SkuyJI Jlp dJlSJI jUJI Jjud 

y ^Lill oLUp *ly-| (jSU US ^LiJ ^^i»j 

ojjLJl Jsrfl j>Jl oJla i jJ£ oli £*-H0 ill*A . OU*»>*^Jl »JlA 

yfr l$5UU). lj**S uill^Xwj US *j~£ AftlSi L.Jila*,i Ijji 

ISJ Ait A&ijlaJl o*i* (^jlo oUu Ait US' . SiSli 5jlf» cJUaS L^SUiJj UUp Ol 

Jjwii y**Jl I*— ^Uiij AJajjidl ^yLp A*Ua)l y aJuSII LUi 

^c*"** 0*^*1 OdlSJl tAxJl JJUjj jl^JaJ > .«*m y» Ait 

JallyJl oXk Ji* ,_jLp yjSlI jda*4 J*~*J y AiJlUl J1 Jaju IJi$Jj 
. yttSM j*-w> jll ^jaVjla O^S U| !*/» ^eu^-j 

I Ja _jio>>) AjjUUI CjIpUS jMI Ja _jk> 22 ijb (_a) 

l^jt Ja^JU»*i i_ i^iw U j\ SjjUoJl oIpIaJ^MI Xiai^iio dj^aLoJl 

i K** l£j 3**» jt SJaj>JI (jl* (V-Wjj <i>j Jajki- 

j^Aj t y«Jl jUa*J <U-Uli l^jjj*0* y (5 jL*J 3 ^ill JaibJlj Ja jlaadl #JlA yj j 
V l AjjL-UI JaiviJlj Sjl y* Jl Ja^JasJ- j**S Ja- AiLiJ iJUJl nJlA y 

l^il US 1 oUaun_jl« jl 0^0*3 y Ja jiaanJi oJjb A-ty U JU £vaa*j 
^ Jj AjyJl ui^laU U*5 y-Sl cJj y IfH&it y jib *il 

A^jXi ^Ui^l jl jJiiU ^yajNl ^Ja-. W ^jJl j- 

Ajjjdl J^ly 1 JaU ol^J ,^JI olJjaJl 

. J&£3 ^ jy> 

AJljjn AaUp fljSfJ, (y » Jyll Jw- US' - Ja^^lasi- J^P jSUiJ 
o^jXWlI SAJUi^Jl y SaUp^JI JaiJJ SAp y^J 5iLx«-U <2 Ja *S^r^ 

(jJLp iiUi JlpL -1 US O j-^UI AijyUI Jauil)l OjiS USj IfAij 
jLbi<l <LUp tjuJ iaiJl oJL^j SJilaUl y*au ilwj . AJA JSli Aj J a^ia>Jl 
^ c3 yJI y»j yj jl 


JS3 Lli Ot • j>- Tj Ja^ JS" Crt ./ cSj^-JI 

J^a^j j jl^wJI ^jjr5Jl J-^UU (^yj ■ *£kuJl *\j>-\ 

. (A _ i jJIj JO) iilauil ajj^^JI ^ AjI^JI ^ 

ot V**J ^ >*4 l/ 1 ' ^ ,j-wJ Ja>- J£ <1)1? UJj 

Ai jHA <1 )jJ Ajjj£5sJ| i»^l»Jl <l)Sfj l Ja>- J? j_,Lp ijl li* jSUj 
A it U? JLp Jjj V -v_— -UJI oifc Js. Jjo* ^1 fUjVl ajU? ^L 
aJLi Ja>- J^ oliL*Jl Jllaj jt Uj-Li <jt ^jSv*j 

JJUli (j^kll J-^it ^jA J~M AAJ^ ^ J ^ <l)ljJt{ 

JaJlj>- J? ^ bljja . ll «1aj) Jail^aJl t ^£> CjUilj^Jl 

i^L*- j . (Aj^tiji^llj A*j_j*J| j^JUaSlI (^jjL ^a lll 

AjjL« 1» elijj i> j)a>*J Iftjiljjj jl^i'bllS ^j5L»Jl (^5jl>**Jl 

il^jt *Ujj bj]a£*j j*-" jJ <UjJIa)I JaSlj^Jl jlfiNl CUil? Jij . ciLkvJl 



• jJa-* ^UtJ I (A - t \^3j JO) 



j AjijSll Ltl . i^mOaJI <Up-Lt iSiuMij Aiuij 

AjjU^I* JUij jj J^J <uL«^Jl oLi£]l 1*1 . oJaA*j Oiji j *Ujj Jp jJaiu 

Uit js ‘Jajji>«Jl (** a j** oUixu*«Jl Ul . L$x>~L«* 

Ljj jSft AaIoX* J <J aJsjj>«J| CJlS lS|j . J? j*i t^iiiu L^-yaju 

i» _/>ij ^jSlI oIjUJIj ^^wUn^Jl 

t-\j~n iiUJI jUtuil ^J5wi y* y l jj UmJ iSjjU^ ^yij J^l 

. obit Jf>- jt ^waAl cJlS 

! SJl j**JD aU<? j| £dlj {j* *jjyxS3! iiajydl 

pLlvJ^/ 1 1 «XaJ jJa>*J| OL-LuJl tXxj 

Cjtj+jj •j'-f lM ■V^' jr'.^' <bif^\ j\^l>\ «-iiyjj tAkyJl 

j^Jla 4Jtsil>«jJlj o\AL*«J!) cjLuLSJI JJU AiiJlj ^L. _^l 

jJjJl lj* ojl$*Jlj jitj JjuJaJl ^5* U5" A^xAit oU' l 5Uxs4»Ml 

^1ji>«x»*I ■LJLSj <Li>«x*Jl jt <L»j. |4 mM J1 JpjjapJl 
jfs*- *i%>- j j 1 j\ JJllkJU JL&J jl J^sUdl jlfliJ, ,y <l)t 

. ifi yyjl JtfJUxJJ ^aVl M«JI JA3 ^ JBl.t J& VUJI ALuyJl ^ 

^jsuyvjj 4 a1^P ^1 

p —* y *^1 o* lS*^ O* 3 u*^ 5, p** {jr*\^* J^s*^ l ~ a * yiJ 

Uc*J £tV^ <l»*y liili t J*J 

JLUij oIaJ. v3 ^J1 4 la.l 1 jt olili»Jl yj$j (yJl 4*>*U*«Ail JaAiJl 

JaAxll oJUb £jA oJ>*lj (^L IwUJ oIj (*Ay .SlWlI oUU jt iU-jSlI 

Ljjuly j*Xjj <uiaX<Jl wi jJa JLXC- ►IjLSjVI SJaA! 0 t)l J->ai^l Jy OlS” Oj.j 
AlajjAiJl 4j>«U«*4Jl Jajtlil JaA*li l ~*5 > *i 

oiJ* o* ^ H5LiJl Jl^lsl Jdy^ 

. 5£JLU vJ'j W'^l oliiiJl JkHJ JaUU-1 ^ ^UflJ^l JSw 


L»1 SJaii JS 1 JaUo j (*-^J 

U S', y JLsJl Lo5 5 j-Jw^ S ^l-L) ji CjLSliJl ^JaAi *_}^-» 
iiUi Jju . IjJIp JIjJI y jil jt !■$■«■» j *^*^1 

y J AjuJaJl y C«~J ^1 4J^>dl iljul £»y cjt Aj^AxJI £»y i^V 

y»Jl y JU^JI £yJl JUjcu-Ij issli <k*J JT^ 

J-,,<aij jail yJ I y J.ojC^a. I I y*Jlj • (jV 1 ^ 

o j£j «l)t «UI y »i*pj- .iywSlI yj*<aJI £)t t^ili 

oi itiy>- aiJU| £» 3ijjJl (_^ "4 ij ** 

jLJl y jt-wijJl y>- J a ^ ^ JL y>l*9jJl js^pas- ,_jIa j*j>fctJl j*-U t) 5 “*J 
J a jJa>Jl jJJi JLaj _y*J j*J jSljjJlj oLx>«l*Jl j*>* J l**5" 1 1*5 1 3 y«~ll ,^| 

, ^x^jJLi 4iP y»*i*Jlj Ja»Jl jJj^y 

Jb>-I j t) jJ ^JI>l1a*j <uii>wJl olj|J>*j>U 

J-^UJI JjjJa y OljJSlI oljr-ji jU^-l Nj «.OI>lSll gj^i tiijas 
IgJaxij _ SjjyiSvll i> jJaiJl y 4P yj»«3 « £-*^>5 l **-^ J ^JajydJ ^y^tjJl 
L*JL?xLwiI li| '^i iJbf yta OjJ J «aj y*- jVl y gjAb lJ>-lj tijJ 

^u> jr^jJjj OjJJl I Aa ol*dJy*Jl ^ o^Ul 

y £liJjl gjfji ^iJl ^laJl jyJl Ojill Jl J*u ys- ,yijU^Jl &*j\ 
i<u!iyjl JjLLeJl y yuu (J* *>7*?* ^ <■ *. 3 . U jw» J l 

y^SlI 0 jJJ Jj^Jll y^bJ y>- Ol^t SJlp 1>JL3 inIHAIj . I«A^- 

yJl 0 jJJl ^lJi>«^>-xl y ^IjJI y-^SlI y>- jraUJl yva'ill y t<A*j 
cJl5 lij liJUj Jiaj UjX*jj , yliJl yJt Ojill y>- ^j>Ul (J^j 

1*^3 yyX) yijNl illjJJl |»j d) _jJJ L> yMlwJ d)l IJj>- <«u>j y A.d. la l».i I 

l5 1pI y (ijldJl ilj li[ Ul i#yi*w* <LLaj W^ 5- yll 
_^si>-SlU yS’l^Xil _^si>* l Sll I«XJ il)t ^^*7* <UajyJl y yilj 

.yuj^/li yW»Slli ^ulill 


j iAa< 3 . jjj JJJaXjl JJ 

.^jjUoxJl ^UjjI £TjA> £* ^C*j 3jjjSi£ll ilsuyJl 

S>j ^.SjJill ijlll yaJilt lo CJ^LUiJl £jJl£i J {j^iJ 
oJIpL*» jjiaS - oIjuJ jJI JJJ«j iSjjJs jl J? ^JLpvXuj 

.^^jUiill «Li*j jyL«>-^ll p ^ a ^']y 
JJUivJl ^yijJaJl J^LlI ^yll JaSlyJl kjyJj 

kiUi jjPj jy*Jlj l! <Ij*>»J|j OloJIj jlflSlIj oUai>«X*J(j i^iUuj yJl 
Jaily^ \a2js?j iL*j^U J >0 ^ ^yJl ^yjill £ck** ylli* 

^iA^kXmJ ^yJl 4 x1c>mJ 1 ^Jtli ijt (j*** ' (yajSlI J 

jjao! j-Saj jy&\ Js> Ja>- 4Jl> J» it lii j*J JaSlyJl Jp j^jSll £fckui JJi*d 
j*Xjo viJUJLj . ^jVl £Ja~. J-icJ iSlI Jb- 0^1 ^1 vLJl (i jiait 
jjJauj <U>-L«aJ| oUUaJI oLlJ Jjo ^u-ul j ijUaJ Jp ^1 SijjJaJl 

^UJjVl; S^al>JI ojUUI Jp J yo>«JI oifw <^11 ■vijjJl Ajs-L-JI Sj^>-Sll 
CjB JaJlyJl y yjXiSil Ltij , ^SyJlj 

l) 15“ ^yJlj (^^Udl JaJly^) ,^1 JaJl^iJt yJ^I j-UaJI 

o jfCi *Qapj ^y yVl ^*St l$*i <yj £jkli*Jl jjjJlJI 

Jp JpLj liPj (.^tiuJl ^UJj! jlyk <_r*JjUpJt 
^yJt i^JJl l^rJI yur JJ.> I&ca ji ^jUill cj\jJJ j^JSj ^ 
.iakuJl 0 JL 4 J ^ysJl v> 0^ JS^ Ji^ J* y 11 ^^ 
it y* (Jl ^Ji ^ |^*tj 

J»-UiXj JLlJl UiA ^yyxjl JSilJi JiiaJ ilajyJl 

. (yajSlI J-W ^ ujJ*-tS’ jyi53l iijal SOjJjJI U>Jl fU 

^ ilajyull *ii*J U j«*js J>y jt - ^lajy-Jl 5*1 jtj 

LJp l Y J t*i! I»aJj . JaUv*Jll 1ijA>tA Jj lyt y-J -(y’j'^l C^** - 
US’ J UJ? ilajyJl J} JeCj Uit J ilajyJ' jt^> 


JLp jJaJI yhUL. JLfclU (-ijS (4^ ^ L5*ri ^ -SjSUaj 

bl>. L-L-s-Ij Su*:* Lj-J «UUi v-Jlkoj • 5I ^ iJ ' (/ ; U-^«JI 

. x?^\j J\ >*J' Jc^' i / ‘jf-J S,A5 ’.3 *V A *- , LPj 

jjTSOI J»_^a>- UgJLiL*J> jjJI J^ 3 -* yUi«J Js^^' OcriJ 

t JL^-) oUi; jaJI t J _^*Jl i 0U>_JI : j^Ui* *,* (*— <U 

. (i-jLsAft 1 J 1 &; 

: ^LojJl 

oL^< JO (JLp jd Jj JsjiaiiJ JjjjrS^I ilajj>Jl 
liJUJU ^ j _tpLiijl jisSlI ^jSMj ^tjLJI j>«j (jgl - i-4l>JI jj**j 
SjijSlI { J& cj jjcJl j»J <yj t£**5UiJl Ajjj^JI JsjJaiJlj IfJp jUaj 

is jiasxJl |>|Jb>fcLiAil 5ijA^j Uajil . UjjXiS is ^o»~ 

liDJlS ( j£*J Jj ^a2j 4 aIxsh*J| jy*-' Ot 

1 ijii_ic*Jl OIjOjJIj iiL>Jl SjSjSII twflj^vaJl JO- <V»jsv* 

JsMJh W Ja>- j jjZS Jar* oiU _^JaI Aj^I AjAjNIj 



. Sjj^k£J| Sk^Jl jjIp _^iaj US' «>AJIjjj ^alj (A » 0 ; JO) 


nv 



J^lJI iJlft Jjj t X * * ;Y* * {jQj O us lpt jj&S" J» j]a>- 

l^jl ^tsiSj ^ ® ^Uaj SijAAjj ^yajSl I ^•i.. J) !j^*i 

hAjfcArt^ LaiL^ 1 jl ji tfly ^ P 0^1 

Xja jSlI ^ L» ,_ystfl ji _}~w*j ^ 5 * l)L>JI I*!* i (A - o |,j j Jj£*i) 

JsMjiS i'^L* o * * Jari) LUJl j^j^Jl J» jW olj j~*£! Interfluves 
jLjjS/l ,j-j SJLvfli J|is»L» ^jIlp Jjj IJLaj l$i* JiSlI bjisJ- 

Watershed &L«J1 jIjL^ JjJ>«j ^Ibilij i<uis»&«Jl 

**>\yr jlJxJl SJutj j lx) (A - *0 |*J»j JSwJIj . SaPjAJIj 

^Jlj i^il jil l*ta» £ja jt-wiJl ^ jlJjto'ill SJUJLi JaM j9- j£*h oi2j 

iast~ d)t vivjp-j oJuJjjl JajJaai- *ieun\y t (CAijJl j>- 

Jjl ImuJ 4^v»Xa («Jj“ ^U&aJQ Jj4J T * * t \ * jj»S3> 



JW ,^1 jjKSUl J^jlsui* J»U(t (A - 1 I jkij J&i) 
(jfdl iia-‘sl) ^ ^Alj 


o11aa< 4 (jt ^t S lwiJ 0^ I Jla 4a1>* 

0* S*i!jJl ^IjMl ^j) s r^ 1 Jf-Jl O* Vi* J^'j «d^l IjJIj 

oUUaill J&i <L<l.p ,yj (OLkiJl cjj jfJl oL* Uj*Ju ,^Jl j _^jj| g J^J, 
^yjSUaiJl JjaJ ot l^jt j£+j <gj4^\ c^sl^l l-A* l Js- ^jJl 
j|j>*jVI SJUJLi JaJlj>- ^Jl L5 -Jtsj- *At«l U lij, *Jl>* «lilS*T »l yM J+'S\ 
t^ 1 , ^ it d J 5 ^ (JWL jfe Oji ^1 lijUJ Aj jl y>j 

bj)a>- j4 Jajj t(A _ V |tij (JSwi) iilsiujl jjSiSOl J»^Jau>- U j^aS U5 aJI y? 
SjwsuJI jIj^jVI SJjXlJl a*L^JI jlflS/l jt i-IlJl cj}L*^<JI yA*j 

4*4^*^ oliUJl jijbwl oXiJ t*o IjlJb-JI jJ>tX> jjjJlj i5 

A-LJI {lj}o bj&J j^jVl «lft APj+jf^j lf»y ^J| 



. V 5 W jt^l ^ ^ JJU. (A - V : fij JXA) 



ol^JI ^Jl t ( A - A j J&i) Jsl>J i-jji!lj Jjjl j^JI <*£> j^Jl 

iL)j£j -Ujl a>* Jsuj oSl tiiJij t«it j jl IpjSj ^^ajuJl ailiu Jt3i 

j-lijjMl iLJJill olgj>Jl cjI {j* oljj5i£ Ifit fj> ,^-iJldl 
^S- i-i j*2j Jbjia>ij JL«i ijiuJ t)l i!l»«Jl #JU& y* ( J^kdl) 

<0^4 Uii; ji jisSli (j^jSli ^ jXj ^ia>- Ji<j ^JJi ^ji ^li 

■ “'djWJt j^SlI Jt* villi ^ 

Sj jjcJI l jP 4>*jUll ol ^ftiUaJI ^yix aj > L < «ut Jtp ^ia>- ji L»£ 

oJuij (jjaijJl v—Jl y? ^UjjI I*Jsjo j~*z> i^JJl ,jjl>JI l$x* ijj^Jl 
J 3 jJa>J JUi JL mJI i_JjUJIj ^jjasai <Uajj>JI ^^Lp jjJjliJl j^lajj . 



, jlJbvi^ll 5Jb»A*i <UL>- (A - A 1 j»Jj J&A) 


(*—l i5 ^1 J5UJI ^ jilflJj (A - V (vij J5wi) ^1 c J* 

l|j cJJb- 4 /il 4 >LJl Sj^jSlI ,y 4 ^»bJl uiUj j**Jj Water gap 

Jj U5 i Subsequent !»>• c5jW*^ <L,pI>' j**SM <uUa 

jjJall* jl AiJJl jy^ai\ ,^11 Aj^ill U i ° M . ® , A W 3?^ 




VUlj s>i)l £j»j} jjaS (a „ ^ : pij JsUi) 

■ *- 1 W i$*hj i$>bj 



. jjxs : }| l 4>w>j! US' 3^1 oU-jJuJl (A- \ * : J£j) 

YV^ 



(A- \Y JSU) 

• ‘-Vf (y) p*->h ( ^ ) 

Y VY 







JIJlIj CiljLiiVl JJ* J* 

Wind JLJI j*Jl 5 Jill ^jj (aj^I 5>aJI jt) J 1 ^' Cut js“ ^ c£*tJ 

ailj Jl JIp! J> trr JI 4*^ >*> ‘< A - ^ r*J J 5 ^) g a P 

S» «• „ < 

2*.., Ail ILil^Jl SjiiJl ^iA»T C*xJ j>-l J* **0^1 ^SjUkaJJ LbJl 

o 1*4*11 J 6 JlS ZJi\&vt »— jL*AJ y~** *^***^t 

J oUf jJUJl Ji* Aj_^aJI AJ^sII 1$.^ L - J ^ - r A ^’ • 8 a*Aa£» 

ijjliuJl Is Ja>Jl aJL*jj- JUaJ L*Aj i L^sAaj jjF & I .tja^ ,Jl*j ^jl-AAi 

Meandering aj^aII cAAla*Ajl dlUS’j t (A _ N * pij j£-i) Lg-A»u < jf- 
yU^^j ‘ (A- \y i A _ U j*i j JS^i) Alluvial Fans l v JaJi\ £j' j*J'j 
^ 1 Hanging Vallies aaL*JI AjOjSM t*aji ^Iaa ^aUoJI *Aa Jj 
j^Jl u j*JL» JJ JL*j Jaj j»J aj^JiM • (A - \T) 

ji j-^" ot ji ^Ji 4^ J j*J jA j^. j\ i^-sj' 

uJljif ^k2j IjjL AjJjSn oJa Jl J^J 

C«il£ . SXio LjJ> oUJl JaA«j Jij A/LoJ 5, olj^«j J5w J^ 1 ^ ^aJ' 

aj^LaII SJbJUi q * *-«$ jSj lPJI ST^^* jjwtll 

. ^^jViyj^jiJi>«jVi#jiiJL^o^!>Ui jpwi^iyjjS(i«iAv_^^aA» 



. ttUJl hij\l\ (A- W :j*Jj J51A) 



A^cjDl jAL!L«J| 1_aI&>OJ 

1^)1 ^J^Jo ol 4 jj^££)I Ja5lj»Jl ^jlp ^jNl j»+£j l ij^gill LyeJl jPUx* 

Sj yell O jjlj 4jJal*Jl Uut js*** LkS lU O j*“ JiLi J>"tj[ (5Jul>Jl 

OLijJl lojjX^xJl oLjiJl i Glacial lake LJjJaM olj-p^Jl syry 
gi*J>y (A_ iA_ ^) j*ij . Ljl 1*J1 oLUJl Ij-^-tj iiiia*Jl 

. UlUl Ljui><Jl ol yhllaJl ^v>* 



. ^xJb*Jl |_5il_jll ol^U* j A *; ' t J^**ll (A - \ i ‘. ^*j 


oliL*J jc u aJI ^J^Jl jLLJI 

JpLj Ajjj^JI Jajl yjl (jlp A*i^**Jl jLLjl J$U ^>-1 Jj^wo-J jt 

i>wj cjL-L~* (3 cjUjbJI syrj f **■* jt if 



J$\ Ji-J ^1 JaJl^l l yOJu ^ 

o j^UaJl aJi. fcj . ilwLU^/l ol>-L~» j^Lp ^J-fljaj jjZSli Jajia>- L^li>o| 

I j-jiS" Ja^xll IJLa j_^jj . oli dliluJl i jJ>\js^)1\ Ja^J ^J>y 

<0^9 l^j JLs^j lijj e^JsuJl olf>(Jl ^ 4-^Jj 1 4 jj \ 

(j jAi <1)1 jjXiSCll Jp jJa>- <da~uljj «ui ,_^P . >A*L>Jl JjO {ja Oj& 

i— ->L, a^ll <duj>Jl p|jp-t ( ^ot»Jl i_Jj^uJl CjIS <ui^J| jjJsLuJl 

. (a _ ^ o jiwi) ^uj, yyi ^ jjjj ^isuJi 




IUupJLI jkULl J 3 jJ^I ^UiU ( t-J) 
. LjlUJI h^\ J * Ub (A- : ^_S j JXi) 



m) jiXi l)1 ]» jla»- JCiP 

( J>|J| ^C ./j CmJJIi ^joJb^L^Jl l^dW> A - • •/» ^ Jfl 4JU ij ^J| 

^ dUSj tJJbJi ^ OjA 0*iA j;*! ^1 ^Ja*Jl 

4jA*Sll oliL-^Jl j^L? jt i_jjUj {y* J > ^la >■ Ll_y» a* 

•j^O jj 5 * ^ J* ori 



ax^.Vk-^w* (s?y?s 
•«■«-. pg 

ij4uAA4.ll) iA^wJl (A - \ *1 I j fij J&>i) 

.iijj )& I Jrfl^JI JUJUS' 

^ J* hi \ >;VI jt iJ>uJl J*)l ji& 

^ wtluAJ cjIaLhII oiAa it aJL^wJI ^I^IaaJI A*»^jt a. I . /j" ^ ojLaI?- 

Jju (^JJl ttj > jSA^ll J* jla>- Ap-Lj jt >~-»jU5 tS^* ^ 4 — 

l»-«23 il>t £j£+jj i(A- W |*Jj (J^^) A ^j^j jI>^>*j^M u^ 1 

VW JM jt 

JL*Jl j\ iM - ) 


. Jbj^l Jail >JI Jp (A - W : fSj J&) 




.J^dJ^^ll JCilKA- W yjJXi) 


\vv 








' JU»Jl J'&Jl - \ 

.<*U)I <Jl*Jl jt J*dl _r 

Jl5wt Ji*J ^1 jjstfl J,jL* Jl&tf (A_ U) pij JSwJl jcsijij 
jIx*jI oXIj jz**i J^u . 4A.UI 4 j^i]| JU>«J1 jl JtAsJl 

aUa*JI *5\jj2i!} <—■* jUlj US' . iliAX4*illj 4»-U*«Jl ibjj&t* ^CaS Ut i <uJIjj«- 
A!^i ^ Jill Ul . Jill Ji**it (jlJ ti$^Jl UK ApUjj <UjL1I X& 
jl«-l>«j| 5X1 {jS> A>uUlj jlXxiNl SXXlJl aJL>JI Syfcllaj 

2jua)1j aJL^*/! Aii ll* £jS> SjLp aJIpI (Lit) j ^UJl JxJI uf . i Jl 

X-’Li* ^^>-Sll 4 jI JJf**^*} Jaa* jjSiS !hx>~ l X .i ^JxuJl 4 j jZLm*aj IaamO £lX*^ll 

da^AO iltiAj . Jill li$j>*Jl UK ljjISsjj AZ*t 1m*>J 

CjIjjsK LJXj #-Iaj Jl ji *Uj4^1 <jJjl jt u t jSXll JU 

. (A - ^ jvSj j£»l) JtAill ol jjK ^jA islj 
g-Jo-* olj*Ui {j* bx JJUii (A - YV iA« \Y j*ij jSvl) •UajjXll Ul 



. ou, jaJi i >»ua J5UUI <a - \ m ^ j£i) 

YVA 



tO iJLyJl j toUUill oljAlJa ^lioidlj ^aUahaJI i j0j)l\ 
<hjj£*}\ j^s L^JLp o j*x)i liJUi . UjlJbol SJ-JLi oUUJI j**J ^Jui 

IbU 4 au1?j , C^IjImiaJI *wJ ^U lj UJaP Ajj^XXSsJ! 

oliU- olsU-Jl o’JLa j Jk ij . oliUJJ .sl^oVl jjj*3 c_-ijlid! 

l) 1 Jb>«j <Ul»Jl oJLa iJu) 5ijj**Jl Questa Umjj£)I o_>aUp JJUj Nj 5JU^- 

i_*...xib*q i*U>Jl AiUJl 4ala' » ^jj sJlJLj i_JjUxj jjXii^Jl Ja jJsk*. 

C)t jsM jl tiiUJl oJjb i_£JU- ini I jJI iilal^Jl Jp- ^LiJjNl ^ 
illlA 015" IS| L»1 oU.Ja.il jJjw« ilJOl £• oilp ,_jj | yj *^l ^^PjSli £*Jeuu ifuJa 
<Xti o U - U . l l j|-AX*l (jjJj oliUJl v_aU“ I £cUu*i J^il jj 
®-A* Dip-slope o U .JaJl ^iJb-Jl Jl<Jl (j^jSfl £tU~a jl-AaxJl J!Uj 
<L~>-j ( _ A _ Y * j»jj JfC-i) bwMjjf^Jl o^aIU jj-* Uj^- <*UJl Oj £ J aJUJI 

Ojj-^axJl t**** tpjj Ulb l^>*Uaj 4 jL SjaUsJI 6-jlA 

LpU- dIj ijjjZ ! £11 iUj^Jl SjaIUJI #Aa U tJUi IS} idLLixJl 
£p c/^' jW^I p\yr -UH* OIj^j>- jt -Usija- JSUi J)p iuili Sjjl 

-Subsequent streams jj§JaJI J x* 



. k~ij £ )l SjaLUJ JS^JI (A. Y « : J&A) 



Ljjt A^aj RidgCS j >-\ ^>tJI Jmaj j 

jlJlp»j'Vl SJjJji j>- LfcjjAJj ^tkjuJl AjjLm* Sk j*il j4*u 

<LL>J( SjAjSM jj-j L*-> U| ^ iW S xT aJu^JI £)! ji>«j j&j . (A _ Y \ |*ij 

Jj J . 3LJj <uL/J I 4 J) iLSUouJl ^jkLdl A^i>. 4iJb>c«Jl olpUa&ll jt 

t Aftlaloi) A**JoJ j»-U*U alJl^Nl j>-tsj 



. iJLaJl >rl^Jd JSUil (A - ^ JXA) 


Jb^Jl ^ycll jiJdU j ^ I vAr 11 Cr* J* *Kio wUi ^j-JI aU^fl U 

aJl>J 1 Sj^jSlI Aj^sJl «ja cuA5 ujk 

cJl5 lij Ut apLjIj jsj-U«JI ^ jt> jjAii Jii t L^loLiJj 

IjljJ JLw> _yJl iUjSlI J*»/u SiUi AjjaJIj c*>^Jl SwbxA A-k^Jl 
oj!oi*I Jajj .rr^Jl *^kJl 

oIa Jt* ,jtj£j ^ Vo^' olS^jaJl V-«*»4 tsdjt tiUi dA» 

^ J>&i JlJi dJjJl I>1* . oljUiol k_jia>- ^ Ual.Ai*lj jsrljsJl 

JSwi ,Jj> jJf-UJl ^f!«J *0*^' eWi c*H iAA 3*f^' 





SiljJl ^ 0 j£j cbUl oi-fc j&J Lj~rf 4*jti J^j 

. (A - Y Y fij JO) v.>' ^'j dlJbul ju 



Jft «S/J J^dl a^d! jiyj Jtf- y t-U- ( I ) 
jt i)j*W J^j jO 



V*i '<yV* Js/Wviu ufff J*v - -I 
^J, !-U> '»■-’■'>■' 


• ^ yl (A . Y Y : jjlj JO) 


bI* . jJaluJl ot ( ^Oj ts«ul SjjjZSUI Ja jiwJl inlJlitlsolij 

J^j JO jjl P ^Jau jJaluJl 

SOjO-i Ajb*- olil>- o>«j ^Jj . (A„YY jJIj JO) 
t^ol “j*-* J«jW- j$*£ oliUJl bJU t jlJb^Nl 

Xid-j ‘Wifli o-ApU i.A>*j t£jJl jjXlXJ! Ja>« 1 *J ujLvO^JI oUb^ 

U^i U Ulpj . -Usi^D LU)I Ju^sJl iLL>Jl uil y Jl Ji4J t^JJl JL*Ml jjSSUl 



#1* dL*- illjii o^ij 1 jjiw> JA oUJs> (3 iWya^Jl ji»LJl 

Jsjla^- jjixw j\ i?jia_-,-- jljuUJ l)ui oUJaJl 

^sJl t-jlvifJl ^yOjfuj Jjii JUJl AjujJajj . Jiaj^iJl 

US' jkJ\ uUa ^ ji>UJI JjJaI JlP UjjJu J^jo 

^1 £«Ja*« AilaXjl jllajj . (A-Xfc) JSwJl ^ j$u 

^ m b j ioj)a>- jt Watershed oUoJl ^.^iaw Sj j^xJl <j 3 jSll L$aU* i i j ./*** 

. #UJI 



•*js*jj jl»- %th* 'JuajlV ^A**^*-^ *1*“ 


• *04*^ 'hj^J i— lUd^ U jSviJl (A - XV* ! j*Jj J&i) 



. Hiau^jSmJl ^^LpJ Aw g .ilftlt ,^1 »L«JI |»y*^* J*S»" £$,>* (A » X t ’. pjj J&i) 



^yJI jlJipxJ*ill oJjjJiJl y>r\ j»Jl Oi or* ^ o* 

aJl^JI ijJaLoJl Lwj t 1 olil — Jl l_ jjUi) j**£i 

(A _ Y \ j*ij J5wi) ^ ya jft. 1 1 ^ (_s^^ 4*aipxUJl 

j>-l ij^Jt jf aajjJjaJI J}Jal**Jl ^y (_ 5 j>-S/l (jjJsbdl j Flood plain 

j • L^jI J a 4 aA&S/1 »apLjJsj L^lS* ^aIa^OI 

^y ut . jlJJuNl 4 a>.« la » H 4,ij...)l (_jJab-<Jl ^ Ja_jia>- ^ / i * j 

^ ^1 JLlP jjSi^Jl J? j1»p- ,jA*J t-iiAa»J JjU 4*1*>J| (_jbv*<Jt 

ilajjsJl N SjjjXI^II L#^ ,y* 

j\ j|JL>»j*bM S-bJjJl SJL>JI oliUJl Jjw* J t_«*.,<a.ll OjSo ^ylbJLij JajJa>Jlj 
jj-il^Jl j»IJb>*X^Li olijJwaJl aJlfc ( _ j Lp v_JUcJl t y£*jj .^UjjNI 'udswJl 

l^Jlp-l (1)1 j 4JL>«Jl CjI»U«JI _}j*£i JLii ^JUJLj «UjjSi£)l Ja jiwiiJl v-Jb>j 

^|JL>*£*0j jjXiSOl Ja jJa>- £ja ^^Sfl i_J^~4*Jl ji (_5jJUJl Ja>Jl L#OJI»«j 

<LL>- I jj j> Ji*j <UlaX*Jl cJl5 lij U ( A - YY 1 j»Jj Ji£*A) Iaj^-w c5* jjOiljJl 
jjZS Ja> 01 l*-Usf ui jo Uil i£**>*j . (A - Y 0) (_5* Uj? 

Ja^Jaa- pLdxll O |j 1 ^tkgi iwwAiljw 4 4 a1p (J^Lmaj ^Jdl Ja>0l j> 

i-itAxaM j^p ^)l j^Lp I^aaa-L* ^y OjImJ Alkx^Jl 0t ^Xju <ulxL» ^y jjT^ll 

. \4uij VapLi fAJuj\ 


! 4i^awJI |*JIa*J| ^Uj ojji j^tll oU-0U*v5»'illj “ Y 

u«> yj • 0*^^! ( t ) 

j! i 5 jSIj (J5v*i ^y jl 1 ^ladj IgiaMi} ^y SjSli) ^y OJL*Jl ^ja3 iASi 

J50i g Jilj (^yJl Li iJJaX«v* jt gy JSOi ^ 

(j-ilaSl lijj ij*;53l ^LiJl oli JaJlyiJl ^ OJUSj 

i-*a^- ^S> ft+py IjJ 0>A*JI 0t Jj»«Sa*) jt ajlSj 4 a*^Lw( Xkuj>- 

l)uL<) 4a*ma5^)1 'JJaJI AaauLamJI ^A<uy! #jl» a]suj9- ^ ^1U3 1 1 


SJ >^ * bt ‘*bj** itwj LfbMJb li- ji» SjSb J&i ijp (^lj*Jl 

. JaSi *1 sy* jiljJu Ji*^i 



•AJO*' S.J'-S-* 1 *W,' 





aJLmJI otiUJlj -t* ^ks* JLSwl (A - Y 0 ! JXi) 

• ‘ *OiXAJl 


Ja5l ^>*Jl »• *5 *Ap 

(Jjkuv* j\ gjA jt 5 jib (^SLJj) J53 bj£> - ^-UJI 

4 x>*L^w* J£ ojl-AJtw kiU^ tO^SwJl ax>-U^ ^ 

« «Cjd^Jl ^L* Oj&J (^Ji^Jl i<AP 




ijm Li* oli ^yU^Jl n-«*2ij ’ ^yU^Jl (i-j) 

^W’jd j-ji 4-1*^ 4 lij^J A S^*^ C# 5 ^* <_sH _*s^l 

. JsMJlJl £y> Jllaj jt _^4 m»N| ji Aj~*'S/l OjiiL Ojbj i^-dl J£j» 

«u£Lx^Jl oUa>«Jlj toljlxillj oljUa^Jl Ji* <L»jSo' Jl ^LaJI l*t 
_j*j J^li 4 A;-< _^SvsJl CuU-IjiwiVlj (jlj-uiSl Ij i_il^iii)l_j JbjJl t«— JlSUj 

. ( A - Y *1 j*ij JSLi) tyalfli- 

jjpl P _^jLuj l-frvswj ,jp J LfA* jjLuJI L»t 

IgJ j*j£ jjliuJl U aJLp—I J b J J^w* JSLi U#^ 1 -^1 j>Jl 

. JS\ jl 4_^L< ? aJLMJU JJal*»*j 


•iWaDwyi 
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. i-Ull v^l ,/LJl j^j (A - n : pJj JO) 



OjUaJlj £jSll (_^-) 

. Jju Jjjl Ja>«j OjUaoJIj j (jjjt Jaiu Ja-* j£*JI ^UUJl oli Jail jiJl 
uijL/a^Jlj £jX)I jj^Jl ^LJuJl oli JaMjiJI ^ j 

^ IkXA p* LwJ 1 JioJ AaLwbA 

J» ,/J d«d j*- 1 ^ J*® 1 *htj>*i\ p-vxj ^La* 

0Uk2j (jljf-P Osdj'j 5 -* dw^ C5* l£j^' J^J ‘‘jjV*® V"b 

L*l iSjjJSnJI iaSlj>»il (jj* NJ IJa ji ^i t OjUa^JIj ^^ill jl 

^jl>iu» jt cjjLvaiJIj £^xll ^ Ja . 3 i i j-ujf dJu*~» Ja»o L$J J* jji ^J>li)jJI 

J^ 1 


J? jia>«j !• Jail ^>*Jl I4J y j>j ! <ai&*i*Jl I^pI jh J jjall (a) 

i&Njww al j*p~ JajJa>*j *i j*py»}\ J&^\ ^ J S^w-ijM ijjjlaJl j*-* jSi *\ j+>- 

O^" t-*^* ('•*'*' .T* " “•V 14 l3jk i^J - *0^ t>j^b 

i3 _jUl Ut t oljlSiJl Jail y~ JjJsufcU alj*>“ Ja jJaj£> jt ^j-j Jlji* 

. (A - YV JaA* JjjJl JailjsJ-Lj Ajtkrti* al j*» Ja jia>*j j**« jX» JjjI j>«-AtJl 



• AjJlaJlj Ijpl O j ^- It oU*JJav»* j^*j (A ~ YV I J^*") 



iiL~<Ji #JL#> ^Ja2j J AjajjsJl J ^ »— *~“l^ Olj jlji* 

4 j^jj .k ^japi- jj aji J b JL?>J 1 iiiSwJi jt-wi jl 1*5" a5w>^ f-bj-> i j-i <1 xmiIj4 

SjJbJbJi cilOJl L»t c ( A _ Y A j JO) **s* j J 3 ^ 

. jJaj £?»j jt&x 

f*|i Ajdbs>b«Jl 4 m)|LmJ| (j) 

J-AUl (_yJl ijJbJI L*I Ojilt LfcJ* J**J i Ja 2 j LgJUj amIul* 

Jlij .la Si 4xlajU Js jlasi jOi (jjIp j*-**jXi 4ajta^i ^a mJJ oUa»l>«*Jl 

1 ^LSaJI « jJwvaii <ul>Jl Jail j»JU liUij jap-NI viU^iS 1 Lgjp y>j 

oUaiU^Jl JjJbJl 0^* j»*53l ^LS^Jl oli aJm^uxJI Ja5l j»*Jl L*t 

. Ja aj LjIj SjJaju Ja j!kz>- l jjP ojLp 0 j5\j 

ollaiUcJl 14 b <1 )jO ^1 ^LiSlI j\ jS\ j*Jl ijwbJl ^ JJ 

J*-M*ill j\ J} yJ\ Ljb djSc j <^Jl Cni ^ Js>^Ja>- JO 

.(A-YVpij JO) Jaii JO Jp IjJ^i 



OJLOJl oUJUauA'j (A _ YA Ijiij JO) 
• AsH "^1 ^pJl J 


YAV 








olii Of Jl^cia c j*_JaP JSJj :>JIaSJ JaJi IjiJl oL|Jli<clJj £•! Ijjf cJlfT UJ 

tj^Yi AjiiJl t_JL.Sllj AjlaJl qa 44i£»«JI j>IjjS|| i_J | jaj 

io jJa>Jl oLLmJI ,j a of 

JJJaill jf Od^JI J J* jJaJ t«JL5j ■LuJl t-JL-SlI ^ 

Drafting t_JL.f jt iloj^pJJ ^Luill |^_pl <L1 aj> Jjuj . ilajjiJl ^^Jlp 
C?Jlj iJajjiJl i/iliv? jji JjMJI {ja \*y>r techniques 

• tJ^JL-tSlli* 'C***»J L ^j> JLLJ 

iL>JI L^r-lji oi ^1 fc£*JI t-JL.SH J& Vo 

A*LtP Lfikg ^1 cJLJI JycJ of 4l^JL>w»*j 

l^L>0 (_^JI L-iL^SlI AmA 31 «3_^UI J of LJ tilaujiJI 

•ktp aIujJI ipli^ jt u?Jl AjL^p gJ^Xwj |J «*!* 

£*>• :IjU liki^pJi SiLj J^t a!jlp| <U- :Sljt J>.| y> 

i I^ipLL ills- ^ VU* jf 0i>^ *kf^ * jl J^lidl 

cjL>*L jjjsxJj cjIjaUsJI *L-J «ub£ (;Sja,ijj>JI j«>J iIjJj 

: ilauj^Jl Sal»j J*»f aIjipI - Si j ] 

r* 9 " j* V <y>j^\j JJj* ,Jjf *k >~ jJl #■!* JUJ 

oULJI od^ jjjLslj ,ikij>JJ JLjtAJI <J.L.Slt oL^^JLJlj oULJi 


JaSljiJ likjjiJl a!> 4 y I y*>- JUaUi^l oUjLvJlj 

^ uiU*j IflSj j^Udl Sa5\ y>- <iks Up i_£h>*J ollL twJlkS yjUaxll 
Jv>t il^][ y -WL*jj . UjjP jt AjjUadVl JaSl yJI UUaS Up oUUl 
jt ^Ua/^l Py^A jA A*5UJl AUyJl y iAX$J| i| (jJUaNl ,Jup. SJajjiJI 
Jailj>Jl yj L y>\*A* y*P ^jP «j»u U1 viUij UUJl oU^UJl g-UiU 
SjJup l5^ ir* 5>-Uw« JIUj ^1 UJiUNl 

yrflsA?-Jl I^U y XLjjiJl y Dl^ IS} Ut .(ij^Jl y 5 >-LmJ| 

yUUJl Sj**£!l Jail yJl £S>- y £)} y^J 4jJJ SJI yc>Jl ol yllaLl SjLjJlJl 

LS-^ ^ ^ J^J i-UM ^ J*— jl i/ 1 ' JdlyJI J-S* 

U»l>- Ay^Ua-^l CjU^Pj jy^ AJyd jt AyU’ olyUs y yjSlI ^dsuj 
y AlsuyJl J-pt ii»u <^£ij • AJajyJl (♦-“"j yUL* 

jj (lit U} JailyJlj lyltSlI) yiiLdl yjJUcuJl J»4 

. <Ujlla*Jl 4>-lwJI J} yv*I j>t HsuyJl jS j jt yUL*Jl yU AiaiyJl 


aU* 1 Jy p-*J (^Jjjl jjPy Jl ^lp t*w*Lw^t XkjyJl SiU ilJp} Ul 

• y UL* ^ P *— AUyJl !*U y> y U£ tiUyJl ^LlU} 

AJojy OySvj Jjb c yayJl yUj yUS AjtUU» t»|JU>t Li JP U? XjsuyJU 
43fjiXS ^-UJl P Jb*4 £jjy tAyUdl J«»lyJ! Jl>«t £4JJ? (JUj Ap-U* 

Aj^ojLpj aJUj yt- 0 jl i^l^Jl jt jJodl jt JaUall jl SjIyJl 

»— ibiJ US' . dy-^j oLpUi»jlj oIpUjjI y ^iiUI yUw 

yUi* JaJl yJl { j\f / *il I tijUiljUdlj jy^JI 

3yj £j* *— aJis^*j ^Jwdl yUUJl oli UJlUSlI aUj>J 1 jyji 
,jp jy^ll aJp vUJL3>«j Ua'!5\5j cJau«ydl yUUJl oli A*ilyjJaJl AlajyJl 

. ylJuJl oli ULy a i d l -laSl yJl jyj 


giy j ^ j - Uti 

olkjS^Jl J jU»JJ J^-l J—Jl 1 »_pa>- f+*y cJjlkoJl JaiL*.*.!' >Aw 
JaL^JI ^Js- oljUJl J>-ta CjI j-pdlj jljjSfl (*— ' y liiilll 

U5 lij j . jJw» 1%-wj ^Li* oli ilaj j> Jl c-jIS 1 lij liUij 

l)Lj 4jilal*Jl J£»A i>A*< LjJj j*& jt-n* j AxlaX^J Alaj j>> j 

c..*»»L<Jlj ibuSlI ^JajjiJl ( _ ? Lp 

i I j^Jj t49-L^JI <uL*p frliit CjLJIJb-)ll j 

jJW> ojLp 1 Ojllwh*) jl flj k w*^) f 4 4dwJ 

jJg L ,»ftJl t Ljjlvajl jt CjIjI^*LL* jlvMMtf 0 

<3'l a*JLiJI j^UJl ^ |^j £r>*d 

jJjijj Y 0 * * * M t \ • * * I \ i0** ! ) Jl* ujilsiv* jj-vjjli* v_*m»p- jlx*Slli 
l»jj J^*l) <lJLp J^vsldiJl jt-wij JasiJl 4j(*la!k4 tjltuu* LgXils- jjJIp 

la.'.j ^LiJl Ja>- ^jlp Aj^UJI ajla>^4yll l jJaj J** 0 bc)l . (*\ _ \ 

JLUl J*a» y |»j , aJ iunU-» aJS^JI o Ja^A y |*j JaiJl J jt ^Js> 

j lAj^Ua^Jl JwjliJl j AaLuJI Ljytwj *Wt 

lS 1- ^ tjS L^iLii ^tfLsPjJl jt-lilu J^^pLcdl £t*y 

• js^' t/ 5j) ^' ^J a lM j}i j*-^' **jj c^** - 


ir* \£* 




. J-spLSxJI ^jSjxl cjLJIj>>)(I 8 (<\ » ^ : j*ij JO) 



t Cjts** g* y aJUp fU’1 Jbuj 

JU-dl Ja>- *UP ilajjiJl ,Jj> Ja jJaiJl Jp-t ol j>b\ j^aJ Jjjg ^ OJJij 
JUAU A>-^J| jji iaSlyJl y Jsui t> jjj^o 1^*1 OJUi Jbuj 
Ja>.^l. <ut ^Js- . Ljj JjJaJl hjla>- b j& )I 0 ~p - j y I jk^i) 

UJ) jp^-N OlX« ^y> yp jjiii yi*«£Ji #U«jVI ot JaSL^Jl |Jajw y 

sl>«jl »X*A^Jl ^j,* (jj-*y ji* Aa Ijlp 

. Lgj JUdl 

Ja>- *Jaui|jj JUA1I »Ls>«jI ^UUil oli JaSl j>*Jl Jpj 

oy tLoji izjj Akv»j y ju-sJi yxj <^uJi cjy y 

l/ *h~'\y. ,^U-iJl ftUyoMl ^ Ji j\ A*f yJlj SJupSII ui y*Jl olfSjJl 

JU-iJl oLwjl 5 j~£ iaJlj?!- y j , JU-iJl _pJ A^fcUj! olfl 
«j> yp ottij ytyyi Juaji »l>ji i_4voi ^y»LivJi 

OlS'-feJJ <SfjjJ| #Jp »L»J *mA (jLj ci^S9“Vl Ajjlj ^Aujidl 

. ikyJl <J 

.tou 

oyL ob-iw y*Aj y a*juji oiyS/i Jaji yji ^ys jup 

J^*d *i»lj*UaJl y«Ju ^tyj» y ^S/l l<# saSil lij tjUij *UoU* ijs-^Uau^l 

yp * oi jaUsji yp jjjp *iij *»u*i Lf»L AjSUJi oi ySii jbujj . 

V** y **#* J1 (T 1 ^ I/JI Vd^> OljJNl ^,-SUj iJJ y Uu>Jl 
<»y*s cJi5* iii L 4 W ou%jij y>o yl us t l^j y *? j 

jp* * s r j> 5,xp j*? y. ^y 3 y* ^»dyj' ^ yi ‘udyj' j-* 

.Us tiUsf. oiy^i 

yp AAjMiy ^JauyJl ol ySl* Oiy^^ cM J^tsJ oi 

j*>*Jl oi J^Ixll l^djl t Os* - lJjj 


t- A'- s tf j nbjL jjUi t^iJl ^yJl iJajjiJl jv-x J y* 


.( 




’ i^i ^S* l/ Cf* ^J^>~ ilbfcj 

IgjLdpxLoj A/dbitJl Lgjl ^Jfcliaj <dajj?Jl y* p-l^iiNl JLkj _ \ 

ikijiJl jJ i^IaJL)! yA a aJ j J AjJai ji Ao^U t,,.alaj iAPjii«Jl 

. (ws-lciJl {jA ii jS*w» Ap-jJ cUlli Jju 


l^j sLaJLj jamj ^Ul wiJajJl £X/u*Vl y* A*]a3 JL>-_Jj «. Y 

G L-JJ*U 4>c^j aJpa^PiJI A3 3iX4mm 3 IjLs;- J**i *^>*1^ ol>»jl ^1 aLu j>%)| 
y Jp- tiUij i y~» J-s^ tijjJ ol^»Jl ££■*■*?" ^ LflJwaJ ,^3 tjL| 

Ifjip A3jjJl ^vajj iL$ili>- JuScj UjUp Alau^iJl ^yai/bl 

Oji Lfjip Oi^SlI jLiU»V oSjC^aj iJlfl A>fcjXj oijJLiv# ilajjiJl 

• j* %A*' dj**! y* XjjUll 3-lj^-Vl yai JbS jt gauiJ 0l 

f* </ 0* ^.>J' tyjJt £>j£ -Y* 

DI^JSM Ji& . aaJIp jI jaj i-wiIjj y* Oiyi'^lj l* *>Ul 3 jla&j 

^ aJU- ^ Uib ^ jp~ iiJaj oUrlfj ^ OJUi Juu 

ij~S y* l y>" (iili LAS' aLA>< 01 1 oJLa 0 jfil 

. ujJLJ 

L3* Aj^iciJl As-^UI Jjcj-f tliUj AiuyiJl lJUf yA JLSrlsJl JIju _ $ 

0^ ^1 jUuJl J OUij 0 u&\ J Ul ^ (^. Y fij JO) J5U 
• (Jl y* &j£j j i AjUf ji £z±ifo Jb-lj OjJb 

t*Jli Ai»uflj ►bit OjDl JjI^J tJLbf |»ju> aU>*^L* <_ *>«j _. a 

A*ai«^J| A^jiJl p Ja Jj J b ye Aj ^ OjJJl ±j^p- J| J^t. j>. ^SL- aKx 

A3W- t5>l lijL j\ 0JI)]| Ojili ^ aIjl^. o^JUb ^i ^ 



• c*Ja ■*» ^ Js-Sll (* - Y : pi, JSCA) 

lilJSj ll4*L& *zSj i£*Ul OjUb '» J * 5 f“ j_/*“ ilajjiJl ii _^Sj _ *1 
^jSll 4^*jjJl SjUUj OjJJI iJlfc j?**i L^iLAs* £y> Jl5tlll -buj i,j-ww*-ilJl AxJiSl 
.JJ {j* oJ ji j^l 4diaX«Jl frliJSwitj iJlj « jA ZleUjiit } I tjljte |_ji f»Lj l4X» 

^jAxll t*b UJ5 ,j~4ij A*iUi OjJJI oUyji O^j -V 

£4 cl4JW>J»- iLy^JI {jA t 1 5^ {Jfc~ O'* (^ 4iU*Jl i^jXS 

.t«Lj JjLJI 0 jJJl d)l JJ SIpI j* 

O'* J2** “ AijJl C* “ Of ^ 

(frji M 4^^ 0>Ul ol J-i AJajj>Ji ,^JI a^LII 

t iixwwj aS" ^ jJj *>• _^ill C*S y>- li][ . * — iLS-JLJ iUi« #1 >*j1 ^ 0,jUl 
(_$! (.,4.^7 N L*J? . AjSl*Jl Ol/tfl 4*pUi-j tk^Jl IJP £p>»yaj |J^" 

J**i ilAJi Ojt* I j#S AjdSj jf a^j£S jAJl OjDi J} D^jUi <y iS^f 

Ol^iSlI jji < d.,la.!>j !lp | ja (m«^«j|J Oj-Ul £jjjJ 

_jA*J ^jlp ,^-ll oljj^l ill** (jf 6 jL»*l»<0ll AxJ 

J*s&\ 

JJj ^ 0 ^jJdl yjJp aJIjJI Ol)UaX**JI (1 )j]j of iJlij lAft Jjuj 

. L<jli Aki>Jl 0O* 1 WjjW' 

Y<U 


CjL-Uuj CjUI y*> {y y y JaSl y*^\ (jij^ 1 <_s* |*d>w«oj 

oU-L-Jl (jijJij (_5» ^ Y l \ " 4 A jtij APjiX* |*^J^J 

5 y* .,i j i. 1I O^Ua lw ^Jl ^tLvaXJ *1 4 £ 4 Y jiJl Ul . 4 ami|jJ| 

4 Y ^ISjI yyi I D^» JU- 3jf c5 1pj uArf^^ crs-*-^ 

. L^s-lwi cols' L^« (_j! (jj jixJ ^ jll ^ Y lAii 


i_i^lls"-li Jail yti I jj* ' j Jp (JaIoJI jl 4*^^UaLstf*llll (jljjSlI 

A***? jJl p-lj>-Sll j*jSGt ^louJl oli JaJljsdl y& . Aiajyti\ j*-ui j ^j^lot* 

OjUIj ipLauJI ij, aJUjJI (_j jltU OjAJli 4 *u^o l>- oljJ^llj 

(JaUJI LS _iJl jl ^j-ijJa]! 0 jDlj 4Aijv> jaJI ti £• 

jjP ^LJJ ^JloJI jl ^cjUJI <l)jUlj i4jaj^>»JI ^LJU 

4^1? 44 JUJI (^jU«aU tijjNl 44 *ajSo>JI 

^ If] jJsu Zyy jJ> J--^l4J &J>JI y Cols’ lij Ut iJiUJlj 
Ul . Siaj^iJl JJi j] £-1 it* dUi (JStiJ ' *y i—w*9" il) jJlii d<l>*'5l]»«A , *ill 

jjJJ, (JaUJI y ^iJl 0 jiJl jJwaJl ^louJl C-»b Jail j>«Jl ^ 

jf ( jAtj'}ll .Ajola^Jl AMOjUiaxJt JJJpL*!) £oUJ| 

^cUmi y 4 *oa>iXa Jl (^aU^JI Ojillj 4^jiiJl IfjJaAJ XJUs^Jl 

(iUpSfl jtj^j yd JaUJI ^Jl y £jUxJl JjjSlI 0_jDlj 4 yd\ 

. (cjIjOkj iolk»<o 1 , jIxj) iJUJl qU Jwo -U 


Cy ►Ij^-'SlI J-iiaXj cy DL>*Sll ^ 

uiJUij ( < \_Y' fjj JSli) ^Ij JJUidl ^ JUUjL Ak[>Jl 

^L-Jl Jjiiiill iAjJo jt— U #Ia '-*yJj -iSy^j Cxi 

f-l^u dlli ^ <uh>oJl O^J Jas ll . AoLtjjS’jjjS^Jl jl 

AjAlSlI jl <USUJ| AjjlyuJi Ja^iaiJU CjU-LuoJ| f-^jy 5JU- L*^ ljjd| 

JJiaJl JsUjI aJT 4AJ_^laj l^-ip A^l>- Cil jt tJaAiJli J\ 



iijj oU-^l oXfti lJjjuj .£j»\ jj*jj JmJj {y SAi^Jl 

<Jaiu -u1*p j*Ja p J 4 ^u L* I jjiSJ .Zipatone OjJUjjJl 

^Ux-Vli ciilij JaiJl JJLkJl JaUjL *k^J| ^ oUUJl 

jt SdpUi* j! 2x* Sj^I^ .U^^. jSlI jjk-Jl jL^*j 

o.lsaX* jl AiU-iJl <kj^»J! Ji-J o^i oUu^l SSjj 

ilaj_^Ji ^L? lij i^»l>. gj>\ J Jdiaxll OjXj d)t oUl y ' r *>uj . ujliJl 

Mi SjJwa SjjL^Sfl j^La Jsuill CJ15 lij Ajt ij »X«J UJ jiy9l**l 

JmJI C-jIS" li| l»t .t. j*i^«a3 JUj 

JS**" Jju JafcJl JUadV 4^ ^JU| 4JL, U Jbu Ulj jUti 

Jall^pi. jv*^J ^ <*>1^ <L*>t JJiilJi *&')» Jiw j . 

o* Jsr^^l {rj‘^-4 V^*i ^yr[ <L*£ll y& oLouj^sJl 

i/ OiM M cr«d ^ o-j gjjsii wiisCJ Lj iuji ji JuUaji 



.Sy>UaJl £*jjJ AjJj c5^ l cM^' 

.(S-Opij 



. < & . ]** j gjJU«Ji ,^la»«Jl jJ«*UajJl £l^jt ( A - t I j*ij J£<A) 

JJJaxJl jt jJjjUI Us* ^ 

4 4*xJl ^jjj Jail j>"J 4 A*Sf I JaJl^pJl U*Jkt Jallj>Jl ^jA ij+** AP^*-**-* 
^|JL>«lvj| Jail j>*j cOtAvkil oljLJl a!Luj><j 4<Ujlll JUUjI JaJlj^j 
oljojjjJl 40iLyaS»Ml J*Js>LuJl JaJl j->-J CjjPjSlI 

■ <LP 

O^j Ojilb OjlLijJl J JJ } JAJJ O^UJaJ OjSi U S-ilpj 



£j [?- jJJl oJifc y US .tibiU* tj Y V J*-tJ ij^JU Lji-* c»U- lUyt iiU* 
^y Ul*s*-j . 4 a 1 s>«* 

tjrt tjuJ utuhjji*’ iU-U*** <ulaMj 0 jjLj_j 1| tijj Jl£*iSll 

^Js- ajU«j gfy (*j Cf* £>U_jL*Jl Jjj {y *-y>r 

i , ^ , . ..^ (_£ yu> bjj Axkub OjlUjJl <tfjj jvJ t t-JjikaJl 4^-U**Jl 

Jl WiJ 1 ^ (^ ‘6s^' <Jl jW' 0 * bj£jj J*"»t <y> t-i-i 

l }jj {y oJJljJI pljsfNl £tbuj tibjijiJlj l3jj JU 4 ^ t*JU- 

(^.0 jjlj J5Ui) 5il>- Slj--« jl (j^yi iyj UoUJl ^laiil •Ijr'H 
. ikijiJlj Ull tiUaxJl l^SLoslI LyU 1 JbUflJlj iij^l ctU>A3 dUS Jjwj 



• OjJU)Jl i3I J^I JLo JhAMj Cj* ^ - 0 : (►*-> 





11 : LmI j 

oAj>-joJI jj»jJl j»J *L— *Sll (ajIxS’) j~>«Xj Vjt tj-J JalljiJl jzf~t ■> JiP 

\ jS-\j lij-LJl ajJpJlj ,y>j^\ J\j>j JjW' J* j J**- (*J ^ 

^Lidl oli JaSl jiJJ *\ jmi (wwJjllI IiXaj . AjajjiJl £j[a>Aa j«>» j 

l#* SjjJjVl l$l (‘■LwSH AjUS’ SJajj^Jl l5 1p SAx£Jl <l)Sl j~S3l jt j**yall 
Jj.A>Jlj j^dlj (JjJaJl J»ji*>- L*t 4Aluj>Jl ^ >T <jpt 
iJU<aJl t J la ^ j . SaL^oJ ^IXp*! <uJ 5 jt j*j Ij-Pjlpl li^ ^JaSJ tit #JLji 

SiLp L , - *1 j**>d\ oLJUp AiJlJlj AiUaXlli A^lxll AjIXkJI t_*>o 
Jajl ^>«Jl J^5 Jllj • *LJI AJ ^jyiSlI ^ah]| 

jt JUpSII jop-SII Ojiil Ji* t£j*^ tiljJt j«S3I oli 

jv»>-Sll jt jjjSlI tijlll *xi cUUAS’j aLjj»JI ^jIp SJjJ^JI oULU^fl 

^•j . Akuj>Jl ^^Ip 1 $JLj ^ J I S . m hJ j*Sll tilS" li| obJU&oJl J»jJbu>- 

dUJi^j viiaiij (dJJisOi i3jj) s^UJi «jjji Jijjt d\ /JJl jU*Ji 
(31 jjt u l» Jj i(jS»bSll {jA CojjJl Silp Ja&lj tjULiJl tiLx^^AJl £yt AP jX y ao. l l 
t)l£ li| jf~ Jyax L *y Jl8j . IjXplioP SjLjls *Lw*l<* Silj jt AjXjj 
j*Nl . t-fJl l*ifl jt AP j*«o Si jjll ^jIp j*>JI (tSj^) <A*j Lxjj ^JauJl 

a* ^1^ i>*j • *i S*j j4^* SiJi jJ> Sl»jj>- cp gzj ^Jj| 

l»SP tit aJ.oP ^iXi AmJj]I AjJLp'ill oJOh jjio JljS tit 

jjpjiJl iiljj LijSTu^oJ ^JauJl £Owo» jvj viUKII (3jjJ AowlJlj SJ Jj..,.y 
JUxxjiIj l^A>l a . * j SiLLsJI tiJLiy<^lJl oU-jL L ycC>»j Loji L*t . olJUL 
. (jpldl OjjlyaJlj (kUL ( j>- jt Ammonia jjLlxll J jIpw* 

tit IxJUit ^ ^yju Dt Sja^jiJl ^jIp is-lwNl jt AjU53| JLXpj 
C^ b (>* t#* l^ -tUaiJi J<*p Co-J Sl»j|j>Jl ^^Ip ►LwSlI SjIxJ 
f l^*-tj. ^IjjL S-Sfoy)!! tJj^-Sll AjbSO jtLy. illXAj .A«jij SliUjiJl 

• ~ *1 j»Aj O** ^nX>«X«o Sii*>«j» 


L* ycdl ja <uL50l y yy Jl 01 ,_jJ| li* SjUS^I Jbj«Jj 

0-* Uj*- LgjSl ODi l^Jji y> ^ AjbSUl 0l jj> iol ylt y JJoyJl 

4 i)l-~ > ' , ^l ^j^- JU , J \ *l_«^ut_t . JLju V •Liajyi.Ji 

a!^> 1 w* _»^S"t Jl 'y Vj c-jL? ijbSJl ot ^1 jJlj tSj^JaJl ^Js- cj\jla jJLS31 




. Jail >J| JLp LUttl y i^Sll *A ySlt >L-. (.Ub^-I (A - 1 : pJ, J50A) 


yJl *Uj^a 1I JaJlyJl (J Js> L*U»l Lit jJ j . OjJly yjl£Jl IjiAL/u 
JsSlyJl JJtt OSll L»t iijj^ai\j Ifit kAlj Uj! _>) Julli 

. »U^xSll J^J J-* 'UtJhSf 1*0! JajJa>J| y ^Lilxiv* £|jj! 1-fc* v»-*S^3 

JjkUl kiwis' Sj-jjS^Jl ^L^SlI <ulsS ^ CtJiJl Ja>Jl iloyJl Jail yJl y 

SCmjj nJLlli L jd\ ^IwiSll ^ jmumIJI JaiJl iCjUailxAJl jt 


Converted by Tiff Combine - (no stamps are applied by registered version’ 


L»1 . JS" jJlj j Ja»J| 

j*- 1 ^ Aj«i>-Sll JaSl ^>J| 

ilplj^ SjUSUI XP v»**u Jl_p-Sll JS • jlfiSMj js^'j 0 jJlvJI 

(jH 4*iai*Jl J*Mi *U-Ml llMjX- (J_J jJl elwi (JJuCj V (1)1 
Vr*^ ^ VWJ • VJ 5 ^' Lf^-I J* ywst *Jj>aJ| o-L*-. cJlS" lij Ujl^>- 
V*^ 1 *-U-«l \J& UJ d)l£* ^ill jJiii «uiil «.! ^ ... *j| 

6 ^ A i/ v^i ^ tijXXJl JajiaiJlj (JjUaJij ^J| Jll jUj LfjjUu* 
. p— >^1 w>i £* ijliSOl ^ ojliill jicj ol SJl>J| 


2? 


jagsrr 








■V?t 


y-; 


i»5si 


*Jaj_^Jl JL « il^Ji ju* w v ipj, JSL1) 




OtaJbxj ObjljS* OUa>- J»— 'Ji AjIsS^I Xej 

4 JI ^Jap-dl jjjiiA C 1 1 1 11 A3 Lwa»J I 

SiU^oJl Sib jJ A&fHU (jSb»j j^-U- U^i-J 1*A {jbyjA ,jpL«?j ,jP ojbP 

jjp ijs****^ A*b«**Jl j»-^>dl AjI L*5 c JjaoO- 4. 1 1 Jj-o 1 $ oaaj jt 

^ SjbLJl JlpI jJLU tiJa ajIsSOI ^ t-XJ CAJS «i*jj . (*\ - V y j J^*^) y-l>Jl 
^jjl J*— »Nl j\ JJ {j* f+*j ^ill <_,Ap {Sj^ V* J*2 y j* 
Ol '-‘sr'J A^r^l »-3 _p-Sll AjbSb a-^»UJI jJsL»aJI ^lJiCo.1 Xs-j . JJ ^a l*iut 
jili d\ SUI jA v_ o>»j 1*5 . Ja2i ^LoSll a!*5L £l j jJl tJLbj>«J Jw-^b 

till jjj j l/olJ&nl £• lX& jU»JI pbooili tSj*UaJl obfol £A AjIsJnII obyol 
, 5li*» Xs- jJadJ qja ^ j £jOl j OW^ J-'^Lf 

y*\ ji,) ^>J! JL-iJI Jl VJ^JI ^ J*J J\ ol^Uall 

JLjOl JA Jajaj ^1 yhljJiJlj c^l JaJ y> u-sSb (j*p-N| 

Ji*0 y (Jc^alOl y*i J*-*) jjJi c/j-01 

lij aJjjJI j*_*i»l j\ OJuJI pLw. 15 obj«j| SjAlliLl jj& ta[ l*t .o^aUasI 3iJz«l 
J? jJa>«J AjliSdl Si )\ JA AjOtt^lb 3 j^iAAaJ|j ttjAlt jt-o.Nl C-AfaNg* 

SjjjSOi frU*-Sn ajU? juaj .v aJsj^ji c5 1p AA^y cbis" p-i^i ^yJi 
*Lwii Ajb^J 015b* . IfJbMi iib^Jl i-j^lkjl aJLoJI ^ l^ia-^jJ ^y. 

j\ U jLo ij* j\ OJuJI Jlc- JlJlil y ^1 Jio>t ^ A-J^Jl JaJl/Jl ^ OvUll 
^1 AjliSCJ 015b. JUail Dji Ja5l>Jl i/ b.1 lUiou L#^ 5, 

sUI y v-^o U 5 . U jL-j Jlc- U*)Ul jl \^Xaj tj* jt OjSb OaJI 

Ap^jPwJI AAvaJl t ^i P 1 ^uflj ^/ll (l)»UJl pUo*I v>c 5 o 0! 

jLfjSM f-U-w.1 i-cSb U~o <. I ,^i .t iwCSb L» tJlpj -\4**y 

ja obfo'^l 015 li| ^U-JJl i_oWJl ^ 0_>5 o ot Cr^iJ t WdjW*- 
j-AiSM ^ 015 t__jji^*]i ju^iji ^ #L>j*iii 015 isjj u^j^i (jij, i 3 _^*Ji 

JbJl yjl ^/Jl iwoL>Jlj ^rt/Jl JaSl^JI »— oL>Jl i^e- Ao^t' 


jt l^Jb^-b l*J cj\ «JIj f-LwiI Ui . 

1 j1p C(_jjSli i_yj* J^*i (_j* <uJLjJI |t^jt)l p'Lw'f L»^jj c aJS L^-jLt 

il/olJU«| J SJL^JI J**^LJIj JL^JI pU-jI t«_^j 

< l ^ J P Jaja^* jl 4 JLm*LmJ| |JLa** Ajb^ll ^ 0^ oLpI 

Jl Ol£*^ll j>1aj ajUSCJI JJL3S jAj JaSl jJ I ajUS 1 J vJL*j oU»Jl iibjb j 
La jLipL La jS jJ ^pb (JjJill jt ol.L>^Jl jil 

|*-*<*jJ Ajt Jj . <dajj>JLS AjjJjlj J x m j S/ 4tjjM ybl Ja 

J*^jj Jaii Ajjik-Jl oUjifcJl iJajjiJl (j**! N j»Jl2t* 

►U-iSlL SJajj^Jl j^d aj! Ui" . a1s<> aj LfJ nLw^l 

•ills ^ jj>jl lA-^U- JJAJ jl Cjl_ /V ali^ OLp-Sll {J M * J J j*JL>^«J 

o^a-SlI Jt* aJsj^>JI £-bJu JJ {yrj ' «J J4~*i Lf>-lttJ JUj ^1 

U^J' .(USUj A«vaA = -A “ »-J I J*>- “ £•) o ^*UaJl jt^il ^ JjSlI 
J AJajjiJl £-bA« U* djiJj 0^ <uLiu AJaj bj 

Ajil^ijl *L**jiSM Ot ItA Ja»-^L> l)1 v_*^*jj , JjJb>»j (1)LSL*J ^»JLp aJI>- 

J A.l a l..., l l j*Ai] <»**£) Aiill jM v_**»*u «Ai (jjJUl j*itU i+a jC> 

<*Pj L«rf- jt-^Nl j*m jl jjJalU A>»jli >LwSll *1>«P _^*Aj i_. wwj jl t SJ jjJl 
L^tjLi*j ijaShj jjUaJI JJ ^j>-J I tL^oij aJjoJI 

. L^vajuj 

aLjJJI Jp LtilybUall jjmpJ J IjJ ijL^Jl ^ »L^Nl JLwj 

tM a* ]»jh>r}\ Jp IaJa j~»«til cJjSL> ot «UI k-jro 

v_wilti JsjJaiJl j*xii A*JaU tSjlk* Oj^j Jl 

^ l >tJj J/A jj*>«tll |tli ^.. A bl aiJ aJUJI eJLA J i- 

• jr>~\ *j *r J JajJ < ^ A-jsr J i» Ja>Jl dLw Jb jj 

J* 1 ^L*t« jJiJl Jp jJl Ja A, vi > i1)Jo l) 1 
j»*iP DUvilj jvAj J^w) 1^9“ jl jLo» J*p JSLtd JaJapJl 


oj£jy pjju £jlv»Sll JjWfl iiJUS (iljJL>- 

us* i3l>Jl Ovifc yij l y J i ^s- Lfcjlsijl £j* 'iljb Ji>j| 

jj^cj aJU- As-_>j ^Js- ljj» Jaivi ^ 

Jji ai&.)ll j-tf{ JtAS)h 5 ^L. jlJL sLjUi 

JjJI *S y- liUi Ja>Jl SJUpL liUij JaiJLl ^UfcJNl 

js if*"**^ "^J • xJl Jjchj 'ilj o ^*1L* £j£i\ ija 

o* *y*rj (j* liS’Ull ‘Lwb JJ jUmJI qa aaI>jI Oj^j ot 
J&jia?*}\ jv-^j SJU- ^ j . |»Jj ^ji (Jj^ia Jp SUwmJI obli) jt SjjjSlI 




^*j*»sJI >XXfi *lxiyti\ £^ll ( A « A I j»ij J£*i) 

(w»>) jjjaCil JUj Ja jJb>Jl JSLi i_i'5^tf*lj (1) 

.^m»iA)I «Up |H^>I ^1 X CjLj ,_|Lp Jx jL«-JI {y Ja»Jl Ji»-*il ) 




^Lli %» aL* ^ j ^ dr - *r*^*i a ^a Smu^JI 

J~*^ *>■ jUi j*lsJi M ,_/3-j v*^ <y ^k/f Jf**^ y* 

Ait j^Ip . j>~\ <L>-U {jA SJaj^piJS sjCj L** 5 j*AL» t)l^» ,^* _^>Jl 

i» jlaiJl j-jsnJ JJ <1)j& «Li?"Cj| i» jJaiJl j«>«J dt <_,!■* JSjj <l)t v-o^j 
J a jJa>Jlj oLw>u«Jl J ^ ) I AiSl aL^X^JI A4*a X #^J| 

J? _^k>Jli i *Ut Coli d)lX*j JLJSxll t>\s\jA i~*&u • <j«£* Jl q **) ^ 
J^«o 4>- ji) AmmJL Llj IjcsPj-* iUol i_o>*J IJJ t cl*iL>«jVl Aa1x>«* ilsUj»Jl 
JI?*Xj 1)1 j\ L^Jj>o J^«j A>- jJ tJ lp AXw* aLj ^JI 0 j£> tl)T L»^i t IAjm>«J O 
»L*Jl yi j-jscJI *l»ol 0j& (*— , X>-^J ^L*t I JUlp ^1 

. Ji\ 


oIjjX>mJI a!uj>JI oIa>JU 


->^1 JS^' ^L> ‘tA^ 1 j*^J dj^l jjf^J %>*J' JJ* 

tijj kjoijJl ^ •‘jsr ^ ,>« 7*><J| 'iJljl JOjt lijj . Ak^iJl 


pi tjaii j>J*J\ J * Jl aJIJIj J*i£) AStsUl !>i JU^.1 t— OJ.J JJIHOl 

^Jxutj ^lUw^Jl (1)ISU ^jlp il aw . ^ |*J A&Jaj oUnAAJ £CwM|JL j*>J| AlljJ J*i£| 


L«t tt«L»t aSjjJI *j*i {J*~ *ij\* *$y £*pS/I j *J* jt i-JUp 
Cj^*i cSj 5 "^! AjiUil |*-«i_^l tiiljjt Xlajj>*Jl Cols’ lij 

(^r* ^If^Vl >A*jj . Libui jtP ijeu>\ »>^U!» (JUkX^U 


jiu-aJI &j £ J (lit jt ^LSJlo Aaj^jIja , Jl Jb ^Ja>JI 

.kfcb jAoj _^>J! OjJ i..,rtw. .^ t i 'i/ !_£>• LLd>- oUm^JL 



hi \ jJcfl 


Lj-*-luJl i*— ^Jl jLtoM {jiJ* y* JalljiJl Jaij £•*«■» 

L^JiP jlwi ^1 «U» jJJl 4 >-Lmw* l# 1p ^Li*Jl i^jliyjj . 

jJL» .iiajj>Jl y» *y* L*^ v - J **J 5 i ^ l<Uajj»«Jl 

t 4 jj?tlJI JaSl j>Jl jji* ^BjpuvsJl oLyuVl fjA>i!t aJoj j>~ Ot bijl 

y d)t liijl lij l*t jy ituL**) <U*u»»-aII oIaI^jNI \ »JLk»a iit 

(^LaJI Q^i) ^Js> l^JaiJ ?Jblk» Ijj oU-L*Jl (1 ) _jSCj *h),j>~ 

J^>«j iiO^ kbuj . ^Jl • . ( ^ < JUaJ yi) 4j^ L***-v^S I oi^lw^Jl J b A wt»< 
ilajjiJl i_J^ik*Jl lilajjiJl ,_jlp il_f*Jl oUjJbc*Jl 

J-» y» Si y- y JaSl \ y y* Silp ( JJiXj jJwaJl ^LiuJl oli JaSl yni\ ^iL*i . *Xa 
oIJup jj^LwiI t € 1a | j«S3l i^La^JI uijli Ja5lj>Jl L*t y* 

f£j ■ <L>-L*«» oljitj S_j$^-T <Usuk | y <Uli>i*Jl pi jAUaJl 1 $j V*-!*-** 

l jj£j SjAllaJl giy idlli JLmj |*j L» iiaj y il j*Jl <UiaX*Jl otJLwJi 0 J 1 A 

jjjScJI £A J&Jl & 1 J 0 ot Vj la ija+oa jt j! <1 jj*l*3<* 

0i» lilli >J-*j SJajjiJl j< * ,/ij Lii jt lij *j Si 1 JaSl jiJl Jxi <j> j& ^JLpt y* jy»j 

. j$u Nj 1^*4 j. k . /i . ’ ij^i l^j >Ua>*Sll 


jLiiJl ^ Jjsxu AJaij Cul5 ifijXL* <Lii 3 (d* 

Lj-ip ‘t-sUaJl SiLj] 1 Aiyi^Jl y* *LyijS JaSljiJl 

^dJl JaJai«x]| jj]t&ij Aa 1 x>«aJI ^ i_*JL*t jj Jail 


. Jji 4 jjJL-L oJb^t 


isl>JI j_j :Slj1 

. <L JJI j>- yj\S (3 5JLp L»4>* 

: IjjJlJI (3 > j-Ul - \ 

: uill 4-4 ijff ( 1 ) 

]ed iJLstfSlI (3y (Jjj <4 JjLJ| oAa |kiA>w«J 

ilj^Jl aJIjA>JI oUjJUlJIj Jin tiJU-lJI (3j^l 0 * 0 . y. 

4jj|y«fJl ybl^iaJl j^eC»%) c)t £>£*j> 4jL *Z*Jai\ #Ja jlioJj iLfJb 

. l$i* JJLi ,^xJI SJl^Nl JaJlyJI cJibJ M Lfil US' lijjiUJI ji> 


\ J ^>'ls»»^ll j^AJl v-iwJI (v-») 

CJ j j# i*j& Vj ju*ji aJuNi s^yJi juh>Ji .Ju 

jp £.Ww *y* £ ^ *y* ^ u0j~ 

rfUj dJUJbj IfJLp a***»Ij ^1 (3y (*-**■ jll £fy 

(3jJ13w/» jjP S jUp i^J JaSlyJl U-4<i iAXP ^*A>«S«J » >L/tiA illiAj . 

4>da~»* ^u , fiy £~*J) 

yC^aA Jl ^Lsf^Jl £y> JjSlI £“jAJl t ' ^ , 4-‘ i<a *i 

. Sj^xU s a^s* sju^xJIjj t^Lp grWj '- p y0^ £pj^ 

& ot J C 1 ^ ‘/ rlir ^* C^' C '** S ^y-- 3 

,yw Uxwmj S*Lp^I * j*J £ijy tf' 9 " £y 

. ^ ^1 i3jj (rW-jllj 

r*A 


:0^L £UU2,> (^.) 

ijjj L$Sy £fjl (*J j»— jJl £fj # * 1 * ijj 

yv.-'i y OJJS Jbuj l ilajj>Jl Ja jla>J 1ft l/f Ari ^ cr*" (***• 

JLumI^j 5>- jJ j Lj^» ol*jl*-*JI JJu ^^ 1 Ll», H SJau^iJl 

jJfcl jiill ^IiXL^I *^ > V ! ^ U-*J*X* jtJj 

llj .jJl . .jjZ&\ J Oj^-J jlfiVlj cHj-* 1 ' JS* ^ 

t-Jj-P iLjUl eJL$Jj . iJLpSfl iJajjiJl £y> J-pS/l (jJo <a»«o ^^lp J*«a*J 

djljfll 4j^w**I 4Pj*Li»il I 4 Hmm 1| C fti ti Lgjf ij t 1 ^ ^ ^ ^^11 f |ip OjJM^ 

^p SJL/jS|| ikj^pJJ lib Ijjf U^ tiiJlj Ajjjt^eu *ilj jj»«-*j V (^JLJl j I 4 J 
Ja^J&>- of ||J t ^pL ^jpLsPj |^l JU* 2 *.| Jjo- jf lA^tXJuJl J^AyaJl 
jJLp aUif-Vl ^SCoj Vj (.TmmJ iiLib j*p Oj^I 4>-_^OuJl ilw^aJl ^ yaljiaJl 

,y Of ij. JalljiJl *— (j jjjIp ^ *AiJah\ oi> 

, JaAl 4>bwlU 

: oLajj^JI 1 (^) 

lO-^- ■!»! l$j\f JaJl^aJl jJiJ ( 3 (j*»a"f £jj« iij^JkJI ai-ft jJju j 

csH ^ VjUaJl iki^JI ^2j Ifcij .iSLb JaSl^aJl 

JiJ iljftJl ii>-jJ |*-maJ jvJ tl^Sa-L** ^ SjjLwi* 

|*J **lpVl ^^Ip Lj-*-wi j (JjLJI (jyJLxJij ip-L»w*Jl ^») 4 jjUw> CjLuj* 

U-pSl CjUj jA {ja £JjA J* ^ SijsrjJl ol ^ftUaJl ^ J <iUi *Uj 

. p~,J\ l>-ji o^JaJ J\ 

= M j^jAM t3>M -Y 
• s*yy^ QJ* ( f ) 

i-pU- ill (t-^l «j>v» jp^f | 0 >j 


jjP LjU~« <u»JlaJt f j& Sjjj^aJl <X*J Oj£j ctu>u y^-H-- 

tii Jju oiuft Jij+a^\ *A>jbj tikijiJl £jjs> jSUj iwJLJl ^jJUl ytj .<«.JUJl 
_ £~>X^}J| di ^TJiJ 4 0j_j-sa)l £^k>J Jbl-S/ ( ilJloJj Aj|j3 ‘ -ila^ 
SwU* j^dl Jijj- Lfwap _^ki l^>- j,y& aST - SjjXSwi'IiII 
l_5 Jm> Id j*di fl X ) lj j«&Jl jiJ dl)»i£j t jjdi j Jail j>«Jl JjfcJ 

. JUj Id 

: (y) 

Jj«Li *jdd Ja3l^>Jl <ui yCj jl$>" *b*\ y, JaSl ^><Jl £u*J 

i2j_fU i^J *dl^Jl jjj-^axJ|H iSjjJaJt oJa .jl^fJl ^ 

Jj 1 1 - jvtU HwiL«>- LSIjjl twdaXj M jij-voll! jj_^vaxJl 

d .., tf jdlj USL^^jT A^l*~ 4ili j dUi SlkAj 


ia_]| ^»Jl JJU ; L_Jli 
j~& j\ jJ waj jr^t U Ijd 

(JjlaJl lf*Al <Uii (j ^ SJLp Jby>jj ^xil iJLflj . l^ip ^ui jJI JOjj ^dl ^JL!| 
<, Instrumental methods i_JNl ij^JaJl j i Graphical methods JLJdaidl 

. Photographical methods ^ d j 

: X. ixia^CiJI J ijJaJl . \ 

: oL<ujdl ( t ) 

j>dl jjJlP dili |dd <UU_jiaJl oJL$j SJoj uJ^jiladl dd lij. 

jjl A >> pi tAjijL^U CjL*o^* (Jl iJu«>Sll ?laj|_^>«Jl p*~A ) ’. ^hdl 

«*-4ld>«j l#iS%lj aLJLs^SlI iJtujiJl obu^dl iiAP oUjydl iJtP 



SJL^I XLyJi prJa us ( w J\ :r Sj JO) 

. AiJUlJI jj i. /l*! ! i.i. u' .il oliu^t JJ 

4 J <J5wi) Wi ilj*Jl <mwJI >».»■>*>• l J JU iL^xp 
U& () * - Y) j*ij JOJI ^ L5 LjlJ 015 li^i ^ ) 
J^Je> \zAmjA SkjiJ! iJUJl #Ia ^ bJ^i \ I Y U £« 
(Jl (►"‘.pt jv-*^ . j * » *w *<< Y '$Z* fjA** W* 4 J£ 

U* 4 <J^ £}-<* ^J^iJ ‘V-^' oIjuj^JI UaJLp ^ ijjLwt 

tjl ^ Qj* 0 * p~*J\ JaIj tiUS Jjijj Jjb-I j 1 ji+~z*M 

SJj'A^Jl ilajjiJl <b>-L~* oi <u]J ojLi^fl U^j , 4>\jJ t • jJaj 

Ujlv»Sll ilaj^Jl O-Lw. £jj 0_jO« oi* jJtyasJl iJU- (^ ^| X J Jkll) 


r\\ 



^ \ \ ! V jJwaxll ^Lwii oils’ lijj 

. I^Aj . . iJUtfS/l iJajj>J| 

HajLJI <Ujj]a}| 4Jj jv^J kiUi ojj (lAlajjiJl i_J jiWil <[)l£ lijj 

US' lij liij y»J lAkjjiiJl jAvaj *Ajjk UliwJl ^1 

AjlstfSlI *iajj^%i\ 'jh 1^%^! JljM tj* j*~A oU)_y» O- jilt ps^AJ 

J? ^1 k-jAM f»—2j j~&Jl tij* iy ^ ills- ^ 

. 4jjXSa«j| !»**«»>■ f^S> l^i* 4 Aju^>J| ^ l^ut 
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. 1{J OI^JI A*w»ill t_— >• £jj*Jl J j3ff i_i^tl>-l ( \ * _U \ I j*j j 



, cAw H tjhi Zlajj>*b\ O * ■> T Y ! |*Jj J&i) 




iLwJj La L bjtj . O * - v-j Y) j*i j (J^*^ ij >■ Uj.jJ C*jI^ b^i 

(«LLtfSfl *iajj>ti\ JLbi <»jjt 0 j^x-» sjujl>JI i>-L»w» oi J) Y : ^ 

I j JS JjJ» oUj_^ |» .~aj uji 

Ujjitf’ ^ ajjL** j* 

<ilb Jjuj i Y (^1 0 L^p^Ui! <JI jt! ^ l^ip <uh>%4 

JJLpSII <lajj>Jl jJLp JS ^ Ajil jicpJl oU jl». J l j ^IjJaJl Jju tjLj 
jt tlfLSl AjUpS/I SJajjiJl Jij J* Jr*- j*— «^t ^ tjX J} 

. I^JJ ^-UaJ V US’ bj ol» jLmJ) j j^cd^j 


cwkilj) 


■n 

"I 

ng 

■■i 

■■■ 

IpBfl 

BBS! 

!■■ 
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Si 

saii 

mmw 
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. Obu^Jl *AtjSe U J*£, j( ^ • 



^Y JpljJO) 


: S^iLUuJt oUl u ll ljujb (c-0 

<4-f^all oU-L*j! oli jj^Udl j *&* J jt j J>-va j idjjJoJl «JlA ^JL»«*«*d 

jt JjJaJl Jt4 4*la>Jl jAlkJl Ji* LfJp oU»j*Jl SJh^W J~Jsu V""”'** 
iiiauj ikjjst Jjy US liji . Sj_^J| j\ «uJL|JL>Jl 

</> uri V> ^ Xu :^l 

lift I_is<aii J*j i ( ^ * - T j*ij JSUl) 'jfi JaiJLS ^ ^StJl <5 


nr 


S^sLizdl oliliuJl jiu ( ^ '-V) j*ij JO 


( 1 ) j ikil 3 j^»Jl I ■!» ^^jp- jlfcUIj Sj+£> U-* (^) l#* 

dlls' UlS (,j/» ^) JUUll ,jjp oXvxj SjboJl aIiaxII culls’ UK *ot 
djJa>«Jlj 0 jaUsJI ypjb d*HJ ( t ) *U*2J dtti J-*« 

Jl*jj JjjUx* ^Lit ,_JJ, dK^*^' (►*“" (►* <ty ^ 

U4X* J5 {y,/3 d^-* ^ ^Syj Ufuliu-I 

\jj\ja tk>- ^ y £-«l£JI j»-UiJI <1*1*5 dr*J t 5 ajU*JI <U**Jl fUiSlI ^ ^*-** 

Ja>Ji JjJ? (_«> j ) 1»>«JI v-* 3 (-* j) (i^y^ (y* <y) 

iiUi jlujj . Ju^JJoJI U-cJl* I J&-* c?t ^ : V V**} *i u^-** (y 9 y ^ 

1*5* ^SiL jt ^UJI t£y<-*JI KfcJl *laj_j>Jl ■s«k > * J 

^ I JwJl AJ3 JU dJDS JLpL- UK s JS K&JI *Ia CUJlS UKj loOilj^j 
(J^UOJ (-a j) JaiJl J} J-^u y>- JaJlJl *1* dr* (J^ dtf-* ^ ^ dtt* cM* 
^Wlj (£33* U* ((J^ ^) JaiJl ,J .U t ^ /V 0 ^ ^ 

SJloUJI Jp >Ol (-* j) J»JI ^ r^ J ^ 

■ y^l fj^u* 


tjjl ja \ia>- | *^ij> l V <L—ij (^UJI Jjjj liS" ISJ Lit 

JaaJl l-U ^£Jj (jj> I) JaiJl jJLp £jl jJl j*— SJI 5jlf5 (,y> JaiJU 
^-1 :^I i~«ij 4iP IjA-jift £>j& J&J (jjf ^ j*j (il £-) 

(ii ^) k>Jl J jk jjJLp 5 ysUaJl j*-j «UjL*JI SiL^kJI o^iJ ^ • V U«Jj 

. jJwalll 3JU- ^ <jjIJa.ft.il SJLpLuftJl Ja jk»nJl jj^ajuj 

:^l J>M -Y 

: Proportional compass ( (j|# -«*aJI |*-~aJI) u—luil jl>- J> ( 1 ) 

jjjaU- jU-j 3 J.ft. n . ' L.Mj jt jJw atll <JU- ^ IkjjiJl Jj& JSjJLI 

ijfk <J>kll y* U5»l^ 0* ‘jk* yj V*"^' jW\ j 

SJOjw 4*ki Igj iJ jx£ ei J>«ft ^JUI ^ Ja*ftj ^ij ^jjJu* L^la JS 
JT*iJ *(^!*kJl *- < « rt"* .,ft J Jftj ;Lmj li ft j.. A« , o ^LjaljJ JJ>*+ Jl Xs> Ua2j oli 
£ l»ij <**1j Ok"*--^ OlAUl jjjjLJl j&jjl jj>*a jlftMftJl 

W 1 .tf* 5 !* jj>*a £/>y* j-*i3 dl&l ijs- jUf. jaJI J^. s jSj pj&j 

Jju 4*^ l^jt UfUj <*^1 jS£ US' jL>. j£J| ( ^iU*Jl {j* JS dUU 

^ ^JLJl t-kaxx* &s- jU^MftJl 0l£ lij l ^£J j ujUaxi* <y> jU-w^ftJl 

^JU H'fJl L** **k~JJ ^ijl*** OjSs J if*- ^ji*Jl ^ i#L*JI 

L^p kj-jJ.4 aIjShiJl 1 Jpj ^Ul ^ ^kua <J^ 

J?* wa X ^ iijilaJl l3'— JS' J»M/ji! ^J1 el j^Jl 

iJj>o ^ : 0 u <Jajj>- jJwaJ ^ UavjUJI jL>- j JUjCwl'il J 
AJJjtJl b:. ill ^ Sjji>fcftJl, U%JI jJaij Jp* elj^Jl ^ Ua 
ikjjiJl ^ ^UjS/I i>*ljj jU^wftJl Jajjjj 0 j*ij <jip i«JjSSUJl iaiJl 
J~JI <Lj.|jj jA-ytf'i/l j^UJl OlS ^Js- ^ijjj j^-JU 

. J«&JI ill>- (jftSkJl £fyj . ^jj-A-jall 



. (^MImII |)>JUil) ( \ * .. t '. *i J jJjCi) 


: ol jLf>* (» J) 

viUSj JaSl_^Jl jJwxi jt ^ jlpf {jP 5jLp ciljj^j^Ui 

^ I jkS I^A j~joj Ui £**“d *-**«iJl ajjb- 

S ^£>tyaJl oU>-l«wJl aJL»- AJuia ^5h3 ^^lauu ^ JaSl ^J aJ «ui*P 

4>”Lm*aJI |%wwmAj u,jlj>-jXilJlj t l*p 1 viiiJtilj 

■ •**>■ ij* gj* J* j£u (Jl V-^Vl 
^-UJl y CxkJ* o^S* 4 >* S-fri ( ' * - 0 JW^'j 

Jj^j J */£>j -J«- U^yiuw v^JwpJI £y> jt C~A 4-»- t^lt) 

(j) JlP J-*aA* aJ( 1 *a>Ijj (l)ljj>*Si! J-yOSj|J (j A tj 4-j) Oljyva* Ol^IjS 
JJU- ^ jJl j*J-3Jl Aj ^ji (g) (j^U- ‘^'Ji -* “*r i/J 

(^ v^j) g’ljjJI L»l . I <0l»* ^ 4 ~X a 1I j*»lAJl jt j5*&JI 

Lfjj jJkMaxJl jt <L«J iau*aJ j**5* (J) A*£ j* A*1p ^UJt 

. j«£!iJI aJU- ^ k.yJLvall |JL2JI j jJk-yasJI aJU* ^ jy*L/> _^l jt-UJl aj ^Sji k-*2i 
aJ jJUJI ^LjSlI i jJu ^y> 4u»m ^Lit j*-Ju (^ t) AisAii -jf t ^IjAJI L*1 
jt jJw asJI AamJ luvaJ (^) tvk4 A £j* A*ip (j 4_j) ,_^ 

a£ j»«J j£ j* OkVpljJl jt A*i •'-‘AJ l^J J jjj^xll 



r' 




Ji>- ol2l«i| ^ tj i^dj& (L)t 

(f) £fy. ^ fiJ ^ f “J v f ^Ux-* dw 1 ^ Ob 

jt*^\ jt j~£xll aJU- jjij . (J) IS jJ| tXs> ljmJ ^JUl ^ jJl tJ Ju ,JIp 

i$Dl JaiJl J J j*l5j| -u**^ Ja>J| ^ JLcJ| ^ 

J v ‘V ^ Os^J*^ O* cJa+S> li^i i J f frj 

L5* “O' 0 bj Out Y : \ = i J ^ j^u ^Lcll cJlS 1 Y : \ 

cO 1 c5* <y ^ a* 1*~« (£■) (^jJ! |t>lsil il j>*S ^ U jji iilw** (J) 

.CijJl 

(*-» j*ivJlJlj ,y>l>Jl ^Js> J if 4>* (JS Ja*«aj jJwaZ )l aJL>* ^ij 
y^lLJl ik>Jl C-B (J) ^ ^L^JI jUiJIj (^) ^ UUJI jJLaJl £*ji 

[^Afi jJu^i\ jl^Jl ^| « JJ gtjjj (g) UUall jJlsJI Jij U jJwsu 

HV 


tjjijiJ <ujl ja Oj^J kwutiljv* ,_j* 

ilajj>Jl jvJ |»JaUj (j^UJl JjtlJl tiJJS Jmj c 

,'£Sj JiliJl jj-JL! jWjJ ^ysLojJl d)t Ja>-^ii uJLvaJl ^JLaJL <LLv»Nl 

• J ^ t V-J 1 ^JAp| J^il £jA ^JS* jjLp J a A A^ Umu>* iaJlbxi AaaauJ 

^JUil ^ajjj XjjilxJl <L»Jl Lw<> <L £ ^<Jl JL^axi jaaSoJI aJU- ^ 1*1 

u-lvaJl ^-IaII C*s»o ‘UL/>Sll Alaj^aJl £+Pyj (g) ^ ^Ua jilj (J) ^ iwJUaJl 
Jl>Jl ^yA (^) ^ ^*-LSJt C*>u ( 3 jjJl k-j-Ulj t (<_J) ,_^ 

. 0 Sjja^» I4) (J) |*JL 2 Jli ilsu^iJl JaSl _j»Jl j.».,aj JtiP 



. jJUJI uil ^ jxJUl ( i-j ) « i_il yf jXiLU Jbuvaj ( t ) ( \ * - 1 : |*ij J^A) 


jJIj J£ji) i^aUJI Jsu*aJI Aib>k* S jiS JlOt 

0 * _ i»j *\ j^JLmJI L* ^ * ~ ^ ^ 

. ^aUll uil ^ jXiUI ^1 ^ s*J 



JjUl -r 

(1)^ Jj--oi US jt- -1 _pl (j^W^ 4 1 /“^ jJai u* < 1V1 #iAA ^ b i.txj 

ojj^j J j+a>JJ l^ijt j (j Jai\ Jjw tvajt US’ lU^SS 

{jC- ejj-oaJl Jt*i! Uj 1 — al l jxJ Cm b_^w-j ULoSlI 3 jyp 

jSji) ijjiJauJl jJwiJl j! <LwJ 1 ._»««>• 4JUI P <U»>AxJl OiJuJl 

(ij^l I>* Jfc* ^°,J • ( ^ * - v 

^ jij ./till ill j*ax2jj . oUjjjJli j! i_ijJlj <UjLJI JjJaJl (_£Jb>-Jj 

^jlp 4 -Jo ijiuJ! JaS I j>Jl JJU jt oU» jJa>**Jl Sij»- j*Jl UjJLaJI JaJljiJl. 

. <Uo*>**Jl JaSljiJl jt jttSlI jt ^iLdl 





: ^^U-b-LuSlI jLf>- 

£U*«J V 4jL 4iP jlUj 4S\Jj Jl j^o^LSJI >— > jhCboljJUi'ill 4 *JmJ 

iki^l ^9_} Jj 4sk*«ljj UJ jt 3 jLLA jyp ,^1 
J^IjJI j-LvoJl J^b SjaUJI 


-^JJl Jl jl^JI ir* 

— *. . ji * 1 U *,* • ■ * O j J**A ol 4j ^JtXw^ l^jli p if A ^ l jA 4>llf ft^lpL 

5jJL>»4 <LxJLp sT |*L* t i_*£ _j* j 4 1 0 L* jlJJU (5j>AiU<aJl SApIj ^ 4; J j 

oJLpli £»isu>» ^ * yj> (J ^pfK*jl li| liJL'jbj . Sj>-ja 1 0 l* jl JJL* <0 Jj £X*aJ 
SJLpIj 5il«**Jl jlJL ju Ot c. 4 ^>>XmJ{ J^»> {y Aii sTj*Jl 

^.j l JUsuj < jjJl »Aa J ) * /al l 

*jj3j { Js> .XpL-j l*-* ^ aiJl JjjJU J (bit OJJIj J^l^l ix* jl*fJl 
. UbJl S>»1 a 1I (J^ <?Ul 4-jiiwJ 4- *SJ i£*iJl qLsaJI *yJ> 

( “ . » , .A j |i| dJJJLjj 4 J'l***^ #Uaju»J SwLpU L*i 

£ja i>l,>,w«*>»ill p-j*Jai\ j!S> aiAc-taJl C-*^~*l •■> / »■ <> . ' I I^J^ «J ^1 

O^nj |ju>j 4 Jauii <Uau_j>Jl K^aj ^jJl *j-^aJl /*Jl (Jl ^ J £-U*0*Jl 

i j M £jCj J 4 »-bj*Jl JU JaiJlj AixijiJi 01 jl tixii ^ 

^Ja3* p**jl <a>-J <JJ *U<*Axll Jl J/*Jl {/* *jy0 

i» JauA ^pi ijJULOj , jl^Jl J^ Jl *>”J V*^i ^*d>^l 

JLmJ J «lUj»j>JI {jA « j£* ^Js- J-vO>«i» ^L^J I |*-LaIIj iki^iJl 

• ,j * !>■ (t-"J c/'li*’* IJ 

JaJiyJl :tsJU 

^Lwit ^a1 ^ja AjpLkJl j ja > Jl JiL*j ,J* lj» t^^l jjf^l jJ 8 ^! 
jjJbJldl Jbw AjJJJjS/l <U^4Jl j*#* JaJljiJl ^pil (ij-5^1 *va4^i 

^Jl j? y jl^Jl <UftfjJl 4ldlij 4 l Ja** Jl jj-^wJl JlJ 9 *4 t5^l JiJ*^l 

pS J,A»)I dJJi iaiil ^1 jJtpJ *»}** Cub" ot -Uj - p*Jl *J*$~A 

jr^l oSii o^i ^ fj&j ^JJi o^j ‘-M 1 ; r 

JbJl 0 Jjl Jlf«A J • ^ *^i J«J' J*>- fi 4|^' ^J^l o^, J® 5 ' J^l ^1 

rr* 


£,JaJ « j43~\ OP l» jJa OiJbOnl Ji# t JaSljiJl iplXv 3 ^ aXJIa Sjjj 
,_y>- Iaj^Lj i_S jaj j JaSljiJl j*-L» Oi*Jl . JaJljiJl 

. 3 iiLijJl LfJL-! ^jJj oiyaj 

: Copper engraving ^ ybJl _ \ 

£l j >- 1 Jl*j Ifc jJLij JaSl I ^JaJ jj^UxlJl ^jlp ji>Jl i_J jJL*t jSvXil 
/*.i ^ jLjjSII iJLft ^lj>Onl j iLjjjjtj jV*P ^ JpLlaJl 

IJl* yaJ^hjj (LjjiU MO * _ \i 0 ') Ajlji JailjiJl 

,_jip oTj^Jl ^ U5 (^1 4+mj£*a <Sj^1sj *Uaj^>Jl j**nj t_jjlw»Sll 

<*&[>■ CjIj^I ijaj^pJl jJjvpLSj ji * J vlJLii Jjuj . ^UitiJl J jA+a* 

j*-i <• p^UalJ U- j&* j 'ijjj&x*}] (_j jJLiJl %J j»j (Groover ^a»*JL) 

^-sdl Jiaj iliJaw 

j*j 4<uUj oLU *&jj ^-jAJl ia**au JUjOiVI JiPj .Jodi 3jji»**J| 
^-UJl £jU V^b ’ *i 'Woj 

iojia^}\ Iaj oi JJ 4juk ^«JI ^y> tj*«J !AJi Iajip ol mljJ j* 
oNl Jl y~ JS d»u iJli ^-jill _/>• Jj M aJ^» UJ . O jJbJl ^ JUJjJl 

^ 4-*I.A»Ol| ,j£*J V AjL ^wlUmiJl QjUl (^jIp ol*J l^LUS . <U*«J 

<Uajj>Jl 0 j>tsa!j <l)l£»| _^A £ji Sj*. • AJ jJLJI Jail ^»Jl 

V Sjlp| jvJ ^\>Ul £~. *^Uij t Sjji>tu»Ji 

^jip JaJlyJl k_J_^L-»Vl liA iall^>Jl g45J| ollJ* jjAnu JljJ 

. ( \ * - A j*ij J&A) ajuJ I fiJISi ,yj 4 Ifj ^JaJl aJUp ^Jsu ^ ^J>J\ 

jj-iUJI jyUl ^ _^>J| Jub ^Js> iall j>Jl &> '-**yZ Oils ' j 

^bll OyJl .SpU»J| j^» Jj^Jl f^y J J&j 

L5* JailjiJl oi*u>-j I jjlS Jail^iJl ^Ja iUf* oJLfr* SSjJL>- oUI j?J-\ 

j^UJI ^Ul OlS 5lui . ipUoJl ciJlSi ^UiWI J^jSi ^1 


AJU jJLJb iiUi Jdu l Jail Jf Jl £y* SJl>-l J 

. jlsi jP jtJdi 


tj'V 1 ^Via-r <>7* VUl'jir 









M-0 V*i» -i 

^ r >jua^. 


. ^UJI jJLp ykmil AL./J? ! ( \ • « A I j*Jj (J^ 1 ) 


: Lithography *L> - Y 

W^* AXw» ,^1 kbJs^slLj l O^ill _£>^l uUall ^ 
a! UUl b^U Lik-. ^ ,>• \*y A.Sencfelder c-LlxSI 

jt ,y>Ue> J\ jdAlk k^JaaX <u1p CUwj <d! ^ SijJl* ^ 

jl*j £j>jj ^uji ^ j>^i i \Sa yj> fi Lx** *\y **. jr *4* p - j 'M 

jU. |Jj Jaii L* jmi kjkiJli j*>«Jl SpLU Lfj SitJ 3j* ‘•^ 

. Lfv«x)l cJlS (LwJIj lijj I a-a^ 

JSksJL Jikyjl i Ja5l >JI a*U* ^ '•** f 1 *^ 1 ^ 

p.*ui f^s\ ik* ,>• £j) ij* if-*** rf * i °L^' ^ 

JaAi JL*^ _yjl J» jkiJL «J j~i A*U» j*>* ^ j**Jl ^d 

tysuj t( > * - ^ (Jo JSCJi) j^>Jl kJwL i^kl JjjJI .rfky 

ol t-jk** uH < -^ L ^ 4 ^ 

(^ _pxi S y> Aj LUx*-Nl (^Uj Ljl-d (*}a~£ LkPiukJl Aiks' ./i^k 


I jiS j cJlS" ii^yi oJl^j ipUaJl {lit *ilj j£> \j*] Jjo 
i>-jJj <Ly iij^j]a]| oJL* cJJ? Jij . laSl j»Jl j-Uljj ^jJ 9 (_$* jtoJl <Ujjl> 

J Jo ^jtjjJaJl «JLa OjjJai tJL^J j tiJUlj j <wJU 5jl^» Cwilauj 5JU 
J> L-J JfJ j-Ip ^bJl lljiJl >4jl ^ JaJlj^Jl y» 

• O'* &P </ jr&J 


j A*u v**\ 

*ylA> 4 **gAi t U i 9 f 

( ‘ — ■< /!>/ 

^ry ri'Jl 1 't t> " i £/ i 

'•sl>> 

pg, rn,,ir ,----- - ^ 


^ T : 'l '" - ***. 1 '■' 1 * ' ^ 


^V' vw' t 

• S^/lf Jijili 


■ t^Ai 5 ^ 0 * - \ : j*ij jsli) 


: Photolithography ^JaJl Xtujb - V 

<* 1 **^ Jiy^- 3 t 01 j&\ y> UjjJsJI »H* ^ ^L-Vl 

. (Zincorgraphy J\/-£>')\ gUl) u iyd l*J^ IJJ _, (iJI^JJl 
uH LljPjJji (ij^l Jj> ik|j>JI j±yA> ^ »0* 

i>* ^ Nigative JJUl J ^ ^ {i^JULj! j^Jl 

^IUjj n-l* oj^aII Jla! I (jrfL-jJl j-jlil Jw* 0 *y jt 

nr 


\ . i j . aIiIi Oj^J 4 ^*ip ojj^sll ^^SXil 4iD<5 Jju 

L^j j^JI SJliJI oU-L»*Jl J^f»I 4 jjsJLi aJjU Sjj-a*JI ol>-L«y*JI o j& 
^jJJI L_dJb uiUi Juuj . *l*JJ <UJL» dUij 4 j*>«13 Sjjlt Je» 'j.W- 

*j| jjJJ SjaMaJI S j^saII ^JaSIS* (ajj>- j) ojIjA ^ aU^ Sjt^W»>iT 

jJIj J£*J) aJU»S|I SJajjiJl £t«j jfr Uw i ^ 5 JJl XpLUI (3jj jJl 4 i»UxJl 

S jAp <uJaP 4 Pj*»j JaSljiJl ^i» AdJ^sJl OJ^JJ 4 0 * - \ * 



, J^il jA VUkll (mmJIwiY O * ^ * I l*J j 

TY i 




^ J JaS ' ^ Cj* ^ ^ </ **— 1 

. SAjill y» Lfy aju (3^* jiljSJ ‘i*-**i fc}* (*^ ^ <LdAi* 

(jjLLjl oli Jail j>Jl oU- jJ £ji> IwiLit iijWl 

^ j*l£j ia-t Jli Lf*lji»lMil £)l£ <l)Jj i<L»^j^aJl ol£*$Jl ^lll j*»£ll 

d)l i]aiji*l\ j*-«ij d)t Jaw-^jj . ^LioJl Sj*i-,aJI t5j»*SM JaSljiJl 

j (iUi d)^Sv I i)lj t^J j lkxJl ^LUi u^*a- j*-* J> 

^fy Ob-Sfl o***. ta*-> 'jy*** ^ ^ p-* 'j (^*^j 

^iaj j ^jI^LfJl CjL»jj^ 4xJaj 45 jj (Jji Aiajj>»U AmLmJI # jy^ai\ 

. SaJUiS^/I* ui j*j j^sJI Saj^UIL 

: Photoengraving ^1 y> jJjaII 

SjLJl SjJt^aJl JaJl^iJl yi JU^XmiMI AkJLA **ij& 

1{j ^Jaj (j;JL!l |t>«>> jJlj • SjjjJJI OtAiffcJlj u^S^ll g leu ^Jl <W»UJl 

J-£ o~>SJ <^A>J »y> jii JU'/'J c/S-^' (*— ji ^ 

^1 Jb £?»•>- 0 'j5i d)l t-ofiJj . Ifj jv-v« ji«i ^Jl 4»-L«*Jl 
jpMj ■!*>• £j*i 4»L*JI JaI V d)t L*j£ Aj\ JJiill i* y* j* *lajj»«il 

^ JaJtlil 1) j£j d)l t— J»o dJUiSj t X*fl jJI {j* '/. ^ iiaj^>»il ojjI^ij 
l$-~ A) ii^laJl 1*1 , jjj^alll JliP j^haj ^SU S>*v?ljj S ^jjS 1 JJlaSII SJajjiJl 
j*J i— u***iL*Jl ^UuJl j**A» pi jyfiS XJau_j>Jl Ol ^ ,j/»Jb!l» 

C*»»j (iii_pl jA ^L*?- SJLJl Sjj-^Jl JaUwJ 

l^jl *W>1>- 5 jUI CjUjj^j oilw (^laJuJlj 

d)Sl I jiuj . ►j-aU O-a _>*j 1^1 (jljjJiJ <ljl» j*p ^lvvoj j JUj>nuJ 

cilij)l JJXp ( A j*LJl 4f lo*& _pl ^ pta^wJl 

JjUsj iiiUl SiUl ^ Jb^l wA (1) j^K» 
yttf |J ,^11 SdUi dljjJl J*«ij (iib Jaj . ObjJHJ <JLlS jjf> 0 j£ij 


i*jUL* SiU ojjvaJl J>jk>Jl dlij iSySj .tjJaiL 

jA>d J 9 jia>Jl CjU-LvJI l*t ^jISj jt) 

l5 J Jd V ,/*•*£ 

l <*&y t t ^o «* «i>»«Jt jj* 4jJZ~*a AjJo* j_j!p jJ'-^jJJl '■“"T'i ^ * J ' J> jjl 

iJL* Ool£ li|j . ApUoJI 0 Jp- ^UjjI (JmA» ^^Ip S jj*o) I jnda*«i 0j& *.t.M>iJ 
( yuu A-p^P 0jS5 N Jto- jSS’t ^4>J jl Jiljfl ^jJ| ^ Ah-jI j oU-L^ 

. < A^iwlS"! * •— *^*J l* ^A liXfcj . ;^U| kXlP AtujiJl uJ^lJj j^>J| 

. ( \ \ j*Jj 

U-i AaUjJI igjfoj dAlj]| ^ 'iUj j^lxJl {ja qjJ 

^IiA>*Sa*i| jmAJJ . AJLLwJI £jA SfbXj (_ $J>^ AJLu**? |>|jl > «lml| Ijp 

jt ajjUi* Lf^xj (|)5w \*j)as*i\ ot iji dlJ^Jl ^ tjjit ol^LlS'^/l J*p ^ 

Ji J^^JaiJl djSl ctUij tiAijJl ^IjLiwxl JliP Aj £W& M jxt jAj l Ajjoliu 

AjL j^xUniJl jj^P >^5 • ^J^ 5, l^A»u £<• ilLl&j 

.liliJlI^JM 


vj>l)yb«w« • 

Ifrti, ^Ve'VW^jiJ^^ VV f r^. 

I i'Z 


Jlift«w» 

M 


vw«-*' 



P IfVfW iV!*jC >‘jl< 'v ^AJ I £>ix? *\ 1 
'4<>M V^Ul t^4i\ < M t p^ 

MLuXk 

VAV^S,/^ >u ^tJ' - < 

<A{5' w«£ 

'^l^'i'-Tr' a,iui Ctxuw/.r 
,/Ui^JV 

SuklUfe. 

dt a fo M A w i w td** *1 -xgldw 

I lib JiiiJ^5f IJI >^" t 

X,& *A* Xlil> «Al ■ 


.^i>^i>JULji>ji C3 i,aa i >(>.^\ ^ J£i) 



: Wax-engraving yb*Jl _ o 

iLk (jJu.Nl (j-UJl j\ JJkjJ! ja £jJ iSjjkll «■!* ^ 

J-^*d a r^i ‘Cf^' o* 


f^.a .1 t _ ? SG C-jlj!>Jl Ojij^j £*-iJl (jijJ Jjj -U;j . A-iO>o il>T ^Ul 

(j^L^lJl Aii» (1)1 Ja>-l>Li fU>- aA£ £jlll j**d 

^,—^ax] (_£ jjSj j i A***l>tJl AdJaJl «JLa j biild (^clj ■ 

. ApUoJU Ijl>- 


*U—t ajI ajUS 1 £ja Ait 1*5 tiLf-n L^jT aajjUI o.i* Uj* ^»j 

. ^ Ia jA»* J*Jl £ja AjT ij lf.L>>-t CuihpM l*»f4 aJ^J-~j ( N ^ p 

: Hectography ^ I js£$Jl £*Jl _ *\ 

ik-iljd jt • AjIsS 1 jj>J| aSjj (^Ia aU ijt- ^*AJ ^ AAJjW I oJa (j^aaJbS 
. u_J»j^J| (^jI 1 )^J| ^4 ^-jJ cJji XJajjidl ^*y jJ t^uJ^lll A*~^» 

^ sjp (^Jjj . *l»dj»J! b* u^s 

^-j (j* i^lsi. aa^ij aajjUI oJLa jJI jliT ot J-S aJLuj>JI 

. CjIIo jk^.<J| 


: Blue printing <3jjSll <3j^J! JU ^Ul » V 

U* iJ* *^0^ (*-"J ij* ^AdjUl o^4d jvi| 

o t/ Jjjt Jjj Jji git jj (dUlSHjl (jjj) iJUiJI 

tjj^ll (j«»»>«dj s j-iL. aJUNi aJ*j»JI ciU JjjJl & ^ m>mJ| As^jJI 

l#H dyCj Oil. yAj .jjJj.A>J| OljU- £^»I {jA AAjij aJLU JjjNl 

JUii ij ;UU J*p j\ cJir aIU J*3 li} JijjNl 

iJ (j-LoJl (ij^llj aJ^oNI AladjiJl £-J> yj I 4 J 
J*»J V Wdjk AJAplij jlf>«U (^U-jll fUaiJl (^ OJJ^. 0 
(J^uj ,_^dl a^oUJI a>wa«JI liUij (AaJIja ^Jlju j| oIpI ji iib> 


^ oJl A oOpUJlj itUaiJI Jj+Ox * Jl ►I^JI 

SSjjJlj U^ij* 2 J? UU*» *jfr>‘ 

^ ^yjl o-Lm-oJI ,j a Jiil aa-ANI igj* 

ill^Ji AijjJl jits ^ y*i>3» ^ (H-jJ* J->* ^ 

SjUj 4P _jJx*JI AlaujUl ^jJUj Uli ^iJ • L s*rf 

. t. _j-a 1L jjtsJ N l$««j jt 

^S Jj^Jb ,j +* jjSlI oiU ]ed\J>3\ ^LjU Aij^laJl aX» ^ ^X i iZ~+t Jij 

JCP j .n^^JLlI jjuu ixji j U»J bjfii SiUJl «Jaj i,j^UI <JNj 

i_- , ! , -/»" J^aJ AjUSII aX» jt ,j**UJl *USf ljj-^»jyu 

t _„ l. .^ *^| •bjJl C*>o ,j|is>bUl c)i £)*»■ A*»L«»Jl A^-_jJJl odLtJl 

J^*ju aJ^ fUb J-*p J^pj . l^i ilAJ iL»L~>JI SaUJI l^Sji 
.IaIjUj ^ aJu^uJI jl?li<Jl Jw«j A^-jill ijjkUJI 5iljl lj 1p 

>jJA iiy> Jl cJjJI ^>JI ^1 tf* vJijdj 

iiUlSvli *5jj ^JJJ O'** < * J U^ °J* UJa t - a * J-i i|j.vAvJl 

UujiJl ^>1 SJU ^jljS SiUJl .UspSM aL>JI Up p~v*J' 

. SJ>«lj aJLSj a3*»a ujupj 

^1 J AplJall I ijj *sl ^j*aUI S^L ^U»*ImiI dUJ£ 

^jJx! Lw I O^t^ '’jUU { j^yCj ^yill flj^"Sll ot 1 j -,'*.* Ua>" ^ 

y-1 SiU CU»Jb*rfU lil L»t . aISjj kjhaxS A^dJl Ifi Aili M ,^1 
bL^S 1 (*—^1 'jJa>- j^iau UXj aLpu* 

. fbj-» AP ^jJifcJl Alajj>«Jl 

: jaLUI Hijn - A 

■ tSjjNi »3 jjJ' u,^ o-^ ^J iJ ' flki> ^ c?^ r 0 - 

«iy cULR53l 3jj e>J J Ui ^ ^ 


SjUI vJLaj Jl ciili $4* 

l*t t^jliJl y*»Sll OjUIj &&** Jlsu Jj IjJjJ V J&j i<-Lw»Jl 
jhj JULpVI aL/J I ,Js- a* y * ^1 J» .jlaiJl c->*J WljJl oU-LmaJI 

^ jJU jLfijJl £jA 4^u>^Jl AP'jUl gj J»4 ‘■^J ■ ^ ^ J^j OuiL 

AP-jDI jJLp Js^la^Jl jLftJ t-/iljfcOl ^ jlaJ 

Jjjtfl JjjJl £ji*ll **ij* {J* £j^l **ij* liytej .JL**-a^Jl 

. AP j-^a' I Jl »_i»«J i Jf>- jUaliVlj el*Jl ^lj>«lwul ^«A*J l^iL 

: Offset c~~i Ji\ 3b J> - <\ 

ciUjJl ot y> A&ji* jll v?*)! ^ ^ 

i jis> JLmj tf D o yi JLm « jjjJo i_*>*j 4**j!k*a iijiaj A*1 p ^j-^j-oJl 

£j*J li»Jb*J (^JJl iJl^-Ml A^ii A*ip |*JU*Jl £l~,P l» y ***»i (tjJjjlJ •J'ifT 
a) AJfji jjlj, aLJLjj j»j d» t-wJl Uaj .SjljjJl Ajl^lsu«Sll ^jjj uiUjJl QjJ 
*iJ*~J All jh~»\ I 4 J jjJl (\ * - ^ Y j*Jj C y * » jS? I A4jji» ^ 

iill_)Jl £jJ Ifolp CJUJI Alljlx^Sfl iiji jljtfj J»lkJl tUJLt SUsJw* Sjlji 
j^jlslkiJl pUJJl jjIp *]ajj>ii\ oj yj> ^eu J-wJl Xpj . aLuj»J| aJip ^ _^*Jt 
^Ja." L;.,/il.) <t»m j ijijJiwiSn Dljjj jup aJIjJsu«SIi ^ jaJi 

iHS*-l ^ lib .gWl ^ Or 31 ^' 0^ cSj^l > SLi>Jl 

OsrfJ <3 j>^I dtti t cjUI^IxmiS/I Oljji 

* U Aa^ l^j lij ^b Aji*IJ | »^ll All jJa**S(l 
t*Uj ^^Lit j*p lfa»kwi Cij^i ,^/Jl (31 jj\ I ^blt ^Ijiu-^l ,j^4J Aj^i ^IsJLj 
J u ot Oji J-^»Uxll aSJ^JI JaSl jiJl ^J|» ap ^*>J l wJ ^Jl jt 
jj aJUJI «3a (»ji*ll AAjji* A*u»s! L* JJj (, ApLlaJl £-jJ 
«Aa jjl* ^J>mm«J| ApLlaJl y>*\ {y?~ Cj* A^I*i*Jl 

.^I>V| 



. J»VJl £1. ^ ***><'*- W J£i) 

: Xerography y> jfi . ll ^kll ^ « 

fySlI ^ jLJ^Nl 4*51111 J>ll il>Jl »j^ ipUaJl c^»t 

^jij^asi\ £jJaJl (3 ^ i'Hj* UkS" ll^SPj-J l^lau 8jj>-Sll 

jf JJLm* l^i *il Jl SJu>- jjl iSjjiaJl jJju l^jt ij t Jall^iJJ 

Lfj ik^>Jl £jJ* j\ ^-UJJ *UX»uj . iLJL-S' c^P-li! 

Jjl^^kJ) aSUj] Photoconductivity 

^Jlj Silinium ^^jJLJI <UJsu SlAu^j Ipy^a* 

oI^LkaJI IajUwSJI i j%**> Jii3 U 

C-*il j3? a1bl»*Ijj S^Jlill Sjj^oll ijLjiaJj , fj* 4*0jA«JI 

oli Aij j ^Ip 8jj*,aJI JJiiUJj .Sj^vaJU J-^asil aJL- ii»li 

Jlfcjl tjijl* l jf s ‘ yli 4iljl<u«Sll £***y 

^ ,j* AiuibJl Sjlj>Jl *SjJ { J* 

.<0^11 £jA lIaHmUJI 

cJji\ & \j$s yy >4^ >{ y> Cy^ V •** & 1 >j 

rr» 


jfd Jb JL Lfit LS yj olijU-SJl y i. d U~o OlS 1 (_gjJ| 

yll fjSi* i J • 5JL*j iijJuiA t)ljj y Ij-J *uL»^ oL 

SjIJj J-i LU^I SisyyJ! jJwu jl jj-So ^s> o jJiJt LgJ iiijiaJl o.Xa Lgj j*sS 

. jLfifJl J^-IJb oJyf j^Jl ivtfUJl CjL*JjJI ,j^J »iUij £jUl 


rr\ 



Jail jJeJI j'jJlc ol3L*oJl ^US «3j«b 

oUJadl t J lP ol^*luh«il obLw^Jl ^*Xw 

asLmaJI jjjjLs jJI L I . 4j jt-viijJl ^^wjIxJ <JL»jJ| 

iljuSll jf (i^Ul ^^Ip oliLmJl ^LS jt ^w*jJL>M ^jy Ja ub jl ^jXljJU 

l*f i>-L** jJIS Aij** £-h»*j iJjajjiJl ^jJLp AjlaiJl 

<l5Li*J! U^»-ljj Jl_j>-Sn « 1» J5 .<ki_pj| ^^Ip oiksM 

(_$*J Aj jX*u« A>-jJ ^jIp ^da*" A^pliJl AamiLmSM 

JoamiaJI 015 U^» £jj {j* i3^i JUa 0 j5o ot Jb M aj . <Uaj^>Jl 

SjLp (j* 0?i jvait 0t i_iyu l*5j . 

(315 Uj 1 (^Jap SjJIj ,y Uj*. jt 'jsji 

0t ^SUj iiajj>*]\ (_gji ~*a ^jip 3*Sit aiL*» ^1 J_p«Sj J ^1 IJIa 
^J a*n ^jIp A*L«*J| 1*Uj IajUm (^iiSlI JLiu«*Jl) iJajjiJl ^^lp ^LSJl 

{j* frUixJl j£j*3 Jsj . ^Lill SJjJl oJjj U^« ^jSl I 

(Sjilji^Jl JjU»Jl) 1 _ 5 *~J i-pU- £-pj Jj_^» ^ aJLSCjlJI oJL* ^^Jlp 

t^pyJl J\jij J^Uil ^lySl XJL3>Jl JI^SlI JLp J*XiJ ^xJlj 

aJjJs SO»-Ij as ? ji ^pLj J5Li J5 JU-L** ^*. p a ^Jl JjIjl>J| clUJLS’ j 

asoJI ^,1} oL.Lil! kjyt Ojii i Jb>- J5 ^^Ipj . ^jVl ^Ja-- ^JLp JLp 

(liJij «J~5 JaJlyJl j»JCf ^1 

rrr 


'j* il * JS *-* 19 *— J-“*J -JaSl j»Jl #>AA .JiU OSl 
i»-jJ jJa-.S' ^ijAi J&So t>J o~*a ^jSlI ^Jsu* tfi 

• Os^^' i/* ^rty 1 <^j^i o - ^' p* Cr*J W^* 

^Aj Ja?lj»Jl ^Js- oliL^Jl j^Li 4^-1 y i5j>"1i 4l£JL« l*aj| iillAj 

jjIp oL vjj jwJlj oIaaJj^JI* , { j0j)l\ ^ 9Ua> Q" 4iOL* 

jdsu* 4 w »wl a , l | L j l£»& {j'^i N jJflM 

JjU S jJw^ ^ j-uj j jt «Ujj5i£ Js_jia>* J^*A j^$la3 L*jJj <Ubjj>Jl 

^.JlO J*JI ^LJb ^L2J| Xp 4jy» 4jp .,j^U>JNIj ^U3j*ill ^s> 
<ulal* £tii«Jl 4*x i jJxa <*JljjA 4a1 sCy» UaIJL»| iJajjiJl 

ui <Lu^J| HiL»*Jl 0^» k^u&wXa 

J£»J<) Siuj>Jl SiL~Jl {jA J_jJe»t 4 JUJI oJA 0 4**JaJl 

X\\-\ fij 


- ^•bi{£ w >'<?’ ^4 


1 ,> V-TuiHJ lZIT ' 


JikyJl J* liUJ! J> <\ \ - \ yj JO) 

. ^jSlI JO < r **“ , *‘ & 

: JaSiyJI JLp (iUSl) oUUJ! J> - Sljl 

jt ^ji^LxJt S_j5u»<*Jl '{j* M cAil***Jl ^Ui j*Sj 

^JLj 1*Jj . (J-hUaII 4 J bjmP JUjCUjL jt jt jI^-^aJI _jt Ja^Axll 

. 8J>« SJu j£) 


:4pU)ls>~Jl . \ 


^ JaSl/Jl Jp olil-Jl J j~jo 

(1)L I A* 'A* 

Xj|Jb ^Jaj XJbjlaJl oA* ^ ^ S** 2 *- 4 

J 1 y & _j LjJ jJs iLjoj v^j Uao . 1 1 4 jL«aJI 4j{*Aj £a O jla , M » oJ l ^P ^UaII 

^LiJI ^LiJl ^Jp « jJau«wJI j*j tilujiJl i jp XiL~«A) AJ>fcJl Ojk**Jl 

XJ y^x y f*)\ Jpy . J-JI jt »<k 

ii j£j M lj-«LS al JjU I jt aUjSII ol *Ay L* I j~£ bit *^1 °A* 1 

JSbi JLp <1)j5o ot «-ApSM (►p^M ^ Jj i^2s»M4 A»jk^ JSbi ^ Uib 
(S j>-t b* '~* > *^ ^ bfcj .tiU>-t ^-ydl SJjXAj Jj i>- A>^a>- 

AjiUJl 5 jia^Jl *Lx*JU*Nl . A»jla>Jl £_jAl I A* (J* 4 

,_,» oJb- il)^J »J1**»*J *hlj^ i/* 

£y» £yij |*j Ja>Jl A^lJj ^jlp XijjJl 4 jI>> 4j(Jj ^py td^Jj ^uLXJt 

pj i Jj^I j\ Ja»Jl IaJL^ iSS* ^Jl XkXJl ^ Xij^Jl Jp yA+p ^1 pAill 
^ld>vU*i| £• t _Jj_jiaJl yA (^IbJl |«-mJL)I J yb jjl P ( j J a J Xila- jjJj 

^ua1| XjL^j |Jla)I jjXii liiJi lAaj X*jjJI <1 _p~ jjJJ j*Aa)I O'**" 

gy (tJ (U-Y Ja^Jl ^4»4 ^ 0~^ J&J 

djl* t j2j C^J 

. juVl j! cjI ji» jJLsCHj 

a 

! JLumJI ~ Y 

kiLljj <UiLi Sty (^dJl ^jjOuJl Ja>Jl Xi^iaJl 6tLk b^"*i 

lj Ip X*ij JS" ijU*J ^SXj j*j Ja>Jl XjIuU Xp *b^> £s*J Ja* 5 " 

o jk»»* ^Lp Ja-pJl uLiJ di]i Jbuj JaaJl t)t ,^1 iaaJl 

^Jp JjJaJl IdA J-laJ j t y* X xA\j <U<1a*JI XiLw^Jl 





i y ^ a tj~ > ^ ^ • f*-> 

. iUsu/JI J* '*»rj*> ml** J 


. Ol j* jJL^Hi <iL*JI ^ Ji^ ^ 

: (^aU)! jUf J3I jl) j***&«Jl ^W*^' fl*A*&**l - ^ 

UiJ brs & Jl A* >>J' o*W Divider r^ 1 jbr ‘^ 1 f'^ 1 ^ i 
^ (&, jJL. 0 4( JL. r ijjl* X) *»U*j (K-JUJI c?* Ji> 0* 

J.J* J ^-Juil 6wU> J^u dAJjj olf) Jl O.U £. i*>Jl u-y J W 

o«! 4 u*t g*j fi O ' - r J^> ^ J ^1 ^ ^ r* 

Ua jay . wi J> J* r*^ 1 ^ ^ ^ v - r ^ u " J 

Jk*JI J>Jo U^M 0-* I>^ ^' LiiJ ' ^ J>JlJ ' 

.ol jShJ-SAb 


.Sk>JI J* ollLUl jU J r JUi\ ( \\ - r : fJj JO) 


: Opisomcter ^Lall aJis*p _ i 

iL*All jt oU L vJl ,j*LaI aLuujj (Jjlj JT** 

JjVl £_^l ’-&*y ^LiJI S-W** 'k’ryj JaSl>»JI ^ astjjcJI 

jy*A U^j **d Cr* t>*^ 

V"* 3 ^LSJI U*p . ( \ \ - i (*ij JO) #j*0» &?«* Up jjO; 
i$»«Jl jjIp ^UJI tu j*j aJ5U i^j*UI ^IjJJl ^jJp bj&j U*»*j aL^wJI 






oJU J_j oL^j Ja>Jl - apLJI c-JjISp oUkjI £* (.^t - JaiJJ j»JI 

, oJl£ <ijJS AiL~*j (_j j-JI ^IjJill jjp cjJIju wit a1>«*J| 0 aIUJI 

^LiJl Jl AjLfi wIju wbwi>Jl J iiUi wUj a1>«jJ| Jitij 
ft y> $ jjC L y^~ (apLJI l^Jjliip XJf (^!) dL,0«JI ftUftjNl Jl \^J>UJ JapJi 
l ^ld s U iiL-w»Jl t jAjj (- £_j*«Jl £lj.Hl jlj^*J (Jj^l l-f*-Pj Jl 
ol ji* jJL£Hj Ja>Jl J J» Jp dUAjj JaiJl ^UuJl JIp l$j,i jP J 

tl)L-pJ oL-Lill Jo^ajIa S ja ja J$\ ^5 yb Ot 

.^Ull 3b 

b j£Sj . JjS/l £jJl ja I>A*2juj %fe JS\ ^LiJl aL>*p ja JliJl 
Cjljjjii y > JJl Jp ii5t»v*^U Jb aJ jJwIXmw* ^jp ji ja aJu>a)I »\a 

<\\ J) Ji ^ L~J W Jl s^*a> SJUlJdl SjiljJi :dl**-JU 

^Ju L~i r<\ Ji Awui ^ \ j > J VrjUJl s jSIjJI U t (\ ^ jj: 

^ jSljJI jA JA ySjA JA iijSH-iJ . C!)L* l^t) JL*S/I 

JLIAj , i!>odl y J JiJ J Jw3 ^ jJ *z£j>- J |*^o«Sj ApLJI l_J Jp A«S^ 

jrS ( j~>j5l*'lU A»*wlJU J- ^aJl Jp WfJ* t J t >^*i -I* 3 ” ^ <J J* 

Jp ApLJI U Jp OIjj* »Lj*jI J 1$£jPOJ JU>Jl AjIwIi Jp aL*uJI yji gpi 

J-^J ^ *^*jS\ £ ji if&i oi Jl AKlJl J«j*li 

jl l>r j» ! i J*^' ^ 'M ‘j 5 ^ c M ‘ 

a JiL* Sal J j*S jSlail ja j ; t Jp Sal Jil bj& '"iyj * Jl jt d\jr* J-f 

jU~i~A ig\ \ * * • « ’ : > Xiau jJl Cm\S lij JaiJJ ^UJl J J*li 

t^J^***i aJ^j; J^ 1, aj jj«j jS*rtSi**< d)V tiiiij jlftjijS" wl^-lj 

aL>»<J| OjL- lil '^ifti t A^ J A^iaujj ol jiA J^JI 5 jib U-i 

J J4*i j:JJl J^l (^Jl w Jl Jipl V s ' * 

lil JuNl s jib Jp *6 JiL* S»l Jll b dJJiS ^UJI IJU 

. ( J5a SJb-lj Lpjj J) 1YT1 * : \ ^i>Jl r j o-U- Dtf 


Jrfl>JI JLp«LJI ur .UiUp<U.v 4 yjJ 5 ^) 


( j 5S >%iiL«i , yi (j*«<LiuJl jIa {jS> ilajjiJl ^Uu v«iJb><l li| l*t 

iijfuJ ‘lL*&]| <jLu>JI oUUjJI yji **- j *1 y ? J jjJuLJl 

^Jl ^UJl ^ ^Li* <u*S ^s- 0 LL 0 JI oJj» jux«jj . <UL«*JI 

' * * * * ‘ : ' sr*^' cj* C 1 s* J*-* 4s* 

6t lift o * . * « : \ jS 1 ^UJI 015 IS| ^iUi im * M j\ 

jUaiiLj <-isaj ,_,U aJL^uJI 4j j***! ^JUI jU-jXUJl 

j*— _^l ^-LU tjjL^ :UjaJ| « jib ^Js> * J ^JUl jji _>J| i-Jj+aj 

• Cx* 

ij-Li* 015 j \ o olji*^L^J| « ^Sb #*1^* cJl5 lij ; Jli» 

Oil (oljl»ji5 L^ji- i£jL o J^I^Jl ^1) Y ***** ; \ iiajj£-\ 

• olji*^L5 V — x \ o SJUJI «Ia ^liLjl Ja^JI J jJ» 


^Lidl ^ jk*>\ ilajjiJl (j-Li* 015” \>\ L»t 
^Js- -k»-I^Jl j*-JUl ^IsJLj) jp-ljJl jjj^ruJI t)! iiUi ,j*+i o • * * « « ; ^ 
^jU yUJl pijJl *-j ^* su jLaX>-Lj a ol jS*jJLS 6 i^jLo (ol jSa ^JLSO l o jSb 
. ol j^jLSUL jlw»Sl I jj-UJu ajjLu Li ^ olji» ^-£11 * jSb - 

jaU. d\Sj Aybol/i ^J lS 3I S jib JLp ^>JI bl > cJtf \a\ : Jit. 

y* » r x a ja sjuji <.i* ^ ^uji j> oy^ r * * * * * : \ siujj i 

£• ULjSi obi j>-)ll ijJti ^Joj JL»Sll « jib ^Js- q*+& L*Xpj 
^-A*^ (J i j *'** ^' j <• .^.jA^JL j S a J& m J Ai cJjOOwi 4^0 jJi ot <U»"^Li 

SJjSlI ^ Oj$k j^bill iL>p ik**!^ <kj>«Jl ^Js> ibuNlj oliLwdl (jwLi 

^ Si J j jSl ji I^Ap O^J i_y^ Cy* *A^*P Sjs 9 "^! 

Sjib J Sj .^^1 L ^j ,>• <brj JS ^ L* lit'sWl jMjJJIj .^IjSb 
«&aj iI^jAp o J&a *-wij j*L&* Ji*j j5ljjJl #JL/k ^ 

Ja^lJlII ciUbj Yo* * i M 1 0 i * i * \\ I \ i * ♦ * ♦ : \ ; ^ ^UJI 
Li JSj . JaSlj»JI ^Ap 5*sLiJI (j*volXjl ^ *A>j . iw^J jdl (jIp jrjAiJI ^ 

° jib js^i j*JjJI **l j* jp ^LpM **A*p «bu l aj 

ol _yujIjS3L «*•! jill OjScoj iXJsujiJl ^ij ^LJuJ l»UJ ^lAuJI ^Lidl 

.5^La 


kJl >Jl Jj> olxl~Jl <3> -tjU 

<lau^>Jl £jA a jJwdJl jl a j* *5111 ol x la.. l »i*. l l i>-L«ui iLf«j| 

iL^.1 ^p 1 >J JU^NI AAiUlj i.l|il yi^sJI JUp^I 

< 

oL»L*wJI (l)t L*JJ ‘Ijijt^ ZjVt** J urH 5 ^At>«J ^1 <b««A»Jl ob-LtoJl 
^ iJL3>Jl If! jJaJ kiw*Jl {jt> ojlfp ^ ^ljic>Jl l$*A J-»lo J^ll 


JJlSUl C — j iJiSfl oliLuJt y Lib iJajjpJl ^S- oULmvJI Of ij 'U-JaJl 

gSU 43A lJS yjj . £pS jiJlj jt— I jlL 5v»U- pUaai-t ijs- L$jX*o JS 
iij jJLp : Vjt . iuJaJl Igx L tJ l^&Uswj L^jIp JvruO yJl oU-L~*Jl 
j^Ip ;LjUj jl bljjJJ oLxLsJI «■!* c*Sb1 p\j*» <n*Jajl y ^LSJ! 

y 4 a~uJ| <5a L5 ^ I til U J nJsuyJl 

, ijJLkJt £.•■.. ™*JI A>-Lmui 

y oU-LwJl 4 >-Lmw« iU»j^ 4 ^>JI£i£*«aJ| ($jhi I <*l P AAvOjJ 

r Ull SS%* Ji ikyJI 

ObC*J y JjJaJ yJl (j jiJl yj :S*A*vpdl <3.^1 ~ ^ 

cS 4 # jJb iJ-Jaluw* 4 lL_)l!L*) A_o-la."'..< O.yj.L ' Jt oL>Ja«~Jl 

4*pU~ <Us4>Lij yJly jj^Uj i^JUJLjj . (jdj • • • •— 

■ gJfcuJl 

oUJ a wi ills- y (jJaS (3jSs> yj ! S*iL*»Jl i_4*a! <3 _^WI - Y 
£S\j£ (J} VuJ» oUJw jt l$— * y jtilj-A JSLi y jJLJ 

• I^Ss^Lm^ Av?b» 

•_}4*rf ^*i»j ydl J>JI yj : (3jbJI - Y* 

s^Sll yt ij*J • « jjS&lj A^Jb^Jl oU-LwJl AJLji* 

■ ,y iiXvsJl IiXa 


vijU-L^Jl ibjo)! SLLmmJI JJ Ja}\ _ \ 

C^ 6, yj^l <uki ^ .,.37 of i-*>«j JuLoJI i3^UJIj cjU-L^JI 
«Ja S>-L*<* i 4 «Ja£uJ| AmwJLL^J I JbCiSlI y Sp^jhn iiajyJl 

C 5 * -4/^1 <jJia] USOl S>-UJ| l^jcwfOj JlSLiNl 

: JbJl ^>J| Jp oUij (U - 0 ^ JS^l) ^xuJi JLCt^l yJly OJJi 

rn 



Y 


. I o„j *<,..; Ajjljll 't*»^ ^ ( j»-wi.»i<al' •>- >j*P = 

( f jf — £-) ( , ^-J — q) ( f t ~ £-) ^ V = AP^Utft *U» tlJi* 
Jau>fc*Jl v-dyaj — ( > ->- + , »-J + M) ~ q 

Y 

*^>* l>- c— -* L>- 1 


t U- Y 


^1-vOJ oljlj j fji*-* ‘iJt* 


I 

. ^>_^aJ(Jl J-‘ , A>* “ (ijjU-X» AP , iUe>t J5 i£j\jZ*) Oi*Al 



.JuJteJl JlOSl JW— < U - • :pij J5^) 



’ J = Cjjl SA_ 

X 1 = ^Ji. la* I 

^x J = x sjlpUJI = ^L^SlI 


- i i 

^(c-> + I) — I X 4-Ji i>-Lw« 


“SL^I Vs^" * V j*** ™ 


-A l^- J A 

Y 


<±l + .± L ) >3- 

t 


Y t5 y 

J» 38 Jp Ja = SjSlJllI i>-lw 

t 


Y JJ _A , « * AVY V - Y JJ J» * ,c ijJljJl f UniJI 

TV 

ol^-j^UU _A lL~>- 

(-A U- ___ - _A , * *AVYV) Y jj = IjJljJl ^IUS)I 


nr 


^ J “ jdaii* (5 j5b ^Joi 


^ J gi <y *yr 

T 


,^iyeu l~> tt) <— » X t X Js = ^yalUl ^UtuJl 
BJLpliJl jau»v* X j»^I^Jl ctJLj = Jerjy^JJ LjL>*]| i>-L*JI 

(■—... ) Ixk ''-J- 0 ... „— (il)) /»t d>XP , ISCl 

6 i ' 

^L/dl djh «>• 0~»- 
^ ^ , V Y — |Ja&*JI O-Lw* 

m>* Y f Y ** p. latu Jl ^XmJI a>Lm(** 
x ^i t AT» 

j>Jl J»_jJU>*{ Jl£*iVl *b*w> 

:i/i\ 

M 

: oli ^ .Lit jt ottii* J1 ^wUll Ji> 

Jjv»^ LJ < ( n „ "l pij JSLi) -Iwi olili< Jl J&iJl j*-*2j UA> 

oUp f*i j\ <L> jUaiVl lil Sl>-b 4Ui ^ jLWSlI 

. <&'%/> t Jl ^i»t jt IffrUljl iji)o ^ cAiAiJl <L*L* 

,jIp L 4 X 4 jJS” Jt>”L»« iJcnjj .Litj Cjliii* j^J jXiJl jt 

ra 


J>-la UJ a^L.1 Js> J&lJl oApUJI Jo>- Oj^jj t#0>- 

ijSS\ aJUJI J pij JS^i) 4*jU. jt t <u_v*t 
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LUj < 031 ^ S^Ja-wvJl «U- £ wajj tS^Jau^Jl <uUj ^Lp ^J^l 

0 |J*I Oi jU^Nl ^ g (^ Y - V J ^ 
j»j *L»-bJl ^ J*ku»^Jl ,y> jf> ,JIp VL&Ca S^ki*JI jU*]t S^juJJI 


y y»y jJaij J>- Sjk... J l £* iij>«j 

y ojLp ii jla...4> ll ^jJu [ ^S> ijjjJl L^-Jjo ,_jX]l Oj&> A*>-bJ| 

4>-L»>* I^j yf> ^jXll o^ljill oLj o^ la .^ o Jl £*J> . 6 jy-&j ( JJ a . ~ *^,» l l 4>-L*w« 
JjJaiS d)I SIpI y g ^yliJl JJa l w^Jl J jkJ AjjIja (*^ ^J j l aiU xJl 

Jp- jlk)ll iiy*j jiJ i£r-^' V"^' dr* iS’j* S^A-iJl 

y* A^oUl Sf-IjaJI 0 j&> 4j>-UJl y JJaX^x^Jl \j0j& • jA<lJl ^ko 

^Js- opIjS y^ d j& J*aJI l*i* jlj&iJ -^yWlj ^i Jai .w^ J I a>-L«* 

jXiJl l$J| j»—i ^Jl O^Lkx»*JI A>-L~« ^y^tA ^ JJaX«A y-\ AjLjj 

. S JJ. 1L* OJ J~Sj (jljLjJll 

S ^yi^J N o jJa.^.ll J jk C)t j^k^l aJUjP jl_^J ISJj 

JSiLiJI ^wiij ^$Uj aJUJI dJLfc ( _ 5 jjj . J$LiJI ap-L*w» j£3 lajj o'^Lkiub<JI iJiP 
ok-L*Jl £w>*j |*j SJ>- l# 1p j*-«i «k~L~* jSSt jt y*. m J 

J5wU -uKJl 4 >-Lm*JI ^p SjLc ol>-Lwv«JJ Ij> t) AJl^iJI 

***_) \y^t^ ^y^i a i^LaA |*J kj o1*Xa31j 

as-L-JI v_— «s*J j Si y>- j^Jl ( jMjlX«j| bjy* ai>-L**» i >L~>- il jaJI 

jJSwil 4»JLL»iJl A>-Lujl ^Js> jJvSixJ ^yiLiJl O ijkujl Sjla,.»»lll 

: SjNI <kUJl XkJy, 

= JSUiJ aJJ>JI ^-UJI 


Y <- 


aLjC«JI S jUm» ll jjJ<La* 
l^jij ^ylJblJl 


.) x aJl^aXm^JI s jJtw*Jlj S^JbJl a»"Lmm*J| 


rvv 



jt&d* ^tdLAll 

ia3l>W! **>& 


: jS <3 )°i '&\ yJI oUUu^I AjA*u - Sljl 

. (i* ^Lw (Sy^ 4hjtJ (^1 {j* J-^l jJl Ja»*Jl) AjL oL>«jNI i-ijfu 

JaSxJl i_i^b>-l IJLjJ l**j cujIj jjpj jjjcu l)L? LJj 

AjL/>Sfl oLaLjoNI ^1 I^JLp (jJilaj axjU oLaI>JI co J b- c ol5v» (_jL <Ua~»uJl 
t jU-i k»_j ji> c olAb^j'iill ^Aj <W> 
4jL ^jSlI c5^ ^U-iJl ‘-ijAJJ £v**i L*j 

Jl jJtJ ol v^dJ • (^iUiJl sJriJl Utf J\ ikUl «JLa J^l ji\ J*U!) 

: c«^*® *y?j 

uAj^' Oljji tjjs Jiw t^ill yy : ^U-i tJai - \ 

. L^wAj J y- 

iSJU-iJl l£jyl jU-i £J*M ! ,^m«J »\iXt ^iLwi t.. .hi .. Y 

Oljji l««j p-> Sj^aII 1^-4 e , SjS ^Jl ,yjuj| k-i^SsM 

jJco Ua <uLj J yj Lf«AJ 

• j* lJ* ®j '$j* 

l.<_ UaI I l _j-ip (J-Jsij M ( _j_^^Lla-<J| i_Jail! £)t jjyJj SjL*l)/l jJL >« jj 
Alaii jU^lJl oLfJl <L)^» (lUiJ t*Jj . KS- vjijxij ^ ^*1 _jJc»«Jl 

v_JaaJ| *]ah 4la&Ji tX* y J^I^Jl Ja>Jl) y SjLp (yjS/l ^dau* 

, Uj ^LsJNI ^ *J}bM iiu ot dUi ju, Jfe-^ (^LkJI 


ilajij JU-SJI ^da** Jafldl ^51 j* 

«l»*3^U a***wJL») tj jt> jl tij*i CjbrjJJl £y» £)*** JiAju LJ ^ILS^vJl JUjJI 

L*^i c_itAxpi-*y 1 SjjIJ L^Jlp jjJ L kt_j ( ( yLfl»«JI ^lU-ltJl 

vJ^l ju: (^ .3) ot (X - Y) jvij JSLslI jJWI j^ill 

us JUaJI uJmJi jw ({ .j) aJmJj tc# ajpji ^lUiJi 

^Jp (_jjaj! Jli AJaJiiJl o>xJ ^flJisJl ^JUJtJl aUu^ll c)I j Alaii JUp Jat>-^j 

£j+i j Ja»-^j LjP £ aIsuJ ^jJ| UL&I i ^-JsbJcdl JUjtJi 

oU*«j*ifl {j* (.jJl ^vJpUi^Jl ^UiJl oU^jVI i)lj 

li| Ut . ^jAUhJ^I ( yj jljjl* 'J* olj>-jjJl {jA dJLfU ^dJbvJl ^IL-iJl 

y ji Jl J\ xJ5j ^JUiJl Ol Ja»tAJ Uil* 3 ^ ULfcil 

Uj?i US v.jJiaJI CjLj Ijiauj i^SJbJl ^U-SJl oIjjJNI {y 

id>*j j it ijp jt ti^Ji y> ^ jJCS V-*^U»*Nl ijjlj Djt* llSjUi 

. <UpU“ cJ ^ ^SAjj tjjl«* <Uajj>Jl ^jIp £*j* JS ^ 

£fll ^SUSlI J*a3 a1bu^>JI jjjIp JjJaJl £)t Js»p-^j 

. i~Jafl. l l ikfljj Ifc J.P 

J yu AjU^^U j f JaSl ^>Jl A*^^ 3yOA*}\ U '. JaUjJ u)t villi *X»j {jfciJ 

i^Jaij vUjxj I^juvPj ( jjSvJl ^aLjUJI oli <UpU*j) Jail j»Jl Aj^-jXi *Ua4J Ail 

tSb J& SaJJI J* I 4 J UiUJl oUbtJVl JLp Ifi oUl^iVl 
iijSij, jt <U*Ja]t ^ aJ J.UJ1 Ja>JI *\ajjii]\ ^ ^ j Cm A ia>* ^ t (j*. l a ' »J[ 
'• S-lSn lijlalli *^>-^1 1J> Cr^-t - ^ *1 tjjl^ 

AiWi ^i>ji sai> . \ 

U-JJl ^ {jJtyry'j Cw 1 ^ 113, ^ ^ ^ ^ 

. IfJp JU jaJI XJiaxJJ AmmJIj t^H t-J^JoJl iiauj>Jl 


l iJajjiJl ,Js> jAUall t**»J tla>- | **mJ> dUi Jju (v-j) 

. ( t ) ykllaJl JliP Ja>Jl IJU a|j&»l JU>*J jiaU 

JasJl Jl»w» i^yJll ibliJI <f»Jt {j* lijlai t» taj (^) 

.(<~>) SytUall jJlp liulai* 

4luj»Jl JLp fe yj 4A«JaJl iiJtt » !^aU» jh»*J JLStsJl SdLjJ Os) 

jk; (d .J±\ ^Aj Jaio <iaj>Jl ^ (^) ij*uai f»S (g) 

jl»ji Jip III. Ja>ji iJub aIj^i otf ity (o) jsCiJi ,y ^aji ^ji ^ 

bS' j>- li[j 4 ^*>- y OlS* iJliuJsJl ^Js> i_j) 

p*J JSOi) 4*JaJl ^ ejJaJ ^ Jlw/JI ^ Ja>- J5 jJfCj 

.<N Y - \ 



. fcjliJI yil^l jUHj %/Jl *frjS < > Y -. N : J££) 


iiJu oJLiJU>»j ^ *W»i ^ £fj* 

I ioSlI J» iSj t*i <Jl>Jl oJ> ,_^J SJajjiJl 

£vSd j vJUiJl lij^Jl {j* <»j>i ^iyJl ^ uiSJ ( I ) 

. ,aS j^Ji IJL* Ji*j «Lla2j L^-jip 

Alidade ju>- jsJI S ^lauw« j*I.A>i£«iIj 0L^L«Ji a1j2,»H «Aa y ^>y (*•—•) 

0 ^ Ot ^ &>+J>y3 1 / usb*^ <Jl 

. Hi p\ JbJo-xJl j» l> Vr 

yl jlaJl 31* y * yJl SjuiVl *htj > Jl ,J# aSj^II £-«j (gO 

J5wp) JU*»I ^Jl gj* t/* #1* ►UsJl <k)u OjS& SJajyJl ^ 

. O Y _ Y 

J! y I ^1 U|> - Y 

cultL«w«J xuJ ^\ Jl yljlaJl ^wl >* mmj Jj (jly-'lM (J^aj 
dKJl y <jj>J jl o yJ jl gjLSJ O^J OtS Ak«>Jl ^ 
y>l jjall 0 X>» Ji* ON <i . . wil yWl jt OyJxJl •dAP'l Jafl“ jt 4 jJj J>« j| 
iJajyJl 4 -^jj . • *^*$*^1 t^* (Jf*^ 

Jj«^*j £+&j ^ ilauyjl j/ufij if £*y *iy* Jju 3UUJI oIa 

Ay* it <UwjJia]| ^ (jr^ Jr^ ^A>a4am^J 1 y I jJiJl o i> Js» ^Ja>> 

j JO) UolJ&«l (JlP jt If) tjjly jf Sj^UaJl (jLkiNl li* dlls' 

O jSJ Aalidade -u>-jall 3fcUiwiNl ^ y*j • ^ Y - V 

. to jSSt vr jsll 

%> -r 

*J il y»ii t3jJU-s*» J><b 3L-J(»Ui^ Sj^l Cf 3uij.,Uvi!l aL^jJI 

Ol ^ l^> cfJ (NY - i ,*Jj J&*> ^ ^ ^ 


ijjiSlI aJL^jJL .a!»jj>cU oLfti'ill i^>«j 





(1^* t ji * **^ ^***Jl JU-iJl oI»«j 1 <liajj3xJl 1* y*j* ot ( t ) 

• ui^s>-'j|| AjjIj j|iAa« hj ya l J&~ jl 

bj& <dv»jJl LfJp C~SJj ,^i*l £*< 0 j ?JeUj»Jl £*Su (i«j) 

■ JU-iJl ftUjul f ^s> (jljJl Ja>JJ 4jw?^» 



vr^OY-r JXJi) 


iJl *k*0j*}\ j+£j *Jaj_j>'J| iJ y^ (g) 

. Aj»“jX)l C-k^J *A* <laj^>Jl l)^5u kiUJLj 

:JaJly*JI v-k-Jy" :L;U 

^-sti^P_jAlaiJ Ja3l _j>*Jl aLmJmm JjdJl ^Joa<* ^i,. A><Iam*J1 ^JUa* jJ+oj 

#0* ^Js- SJjOjl ^ gy> 4PJ4 J*iA J^dl 

*£+£ t-Swl L»Uiu |JUJl ^ j«JU<uJl a.X» o jjh iJlJU i Jail j>Jl 

r\i 








O *Lp ( \ Y - i ! j J£*i) 


y* aJlp {j? SjUp oJLa j«lJajj .National Grid «u*y»Jl oUJIiA>-^ll 

Sjjlji* Js jJa>j ^UlJl jt—K jl ^1 

. oU^JI y S5Li 0 (*j yj 1 / y (*-* y ^ j>-\ 

. jJaiJl i_J JC- I— Ijis>“ y <dsLiij y aSU^JI ia jt-JjJ IjUij 

oLi^wJl (AamiI^JI JajJa>Jl (^1) (_)jA)I uJjjdl y *'■*■* j*Jl 

(SJuSlI Js^JaiJl <^t) jUiJl i->j^>Jl u* ^ i»_jJa>Jl 1*1 .Hastings 

. Northings oUUJtJl 

iJjjJl Jail y- J^-’w Ajj-^JI A>-U<Jl A>JUt» Cw*l» Jtij 

Lljjl LgiUaP^j dl)ij U»U AAi^ C~jj a ^***9 Jail y J} L^U-J US' iLyi 
Aiyw viiJiSj t WJJs. Jie a)j«^ l^U JVJtx-Vl ySUi J>- oy^* 

.UjS/l ol*>Jl y UjjUj yJl JaSlyJl A*y^ J[ UjJL 

rAo 



^- v * \.rt ftJJ U , J| jt&A Jl ^lsujJl JssSl^j^* 1 m *iO 

. 0 JJA^JI ( j«mJ|Ix«JL} fj 0 j J»../l'l 

! ^LJL*Jt S j tf. s<all JaSl I jmJI Xp j4>u - ^ 

! ^kLul«JI iTjIa ]o5\j>- *jt > ^<^>iukll oJla 
Y'* * , * * * M t o * * , * * * , \ i W * , * * * : \ <, Y **♦,** * M) 

Xij^odl ^.^1 jS/l <uhL«I Cvo-w j : Y * * * , * * * M ij -1 ^* ( t ) 

^5^*' jij jj-* X*L»Jl XJI jJUaJI Ifci 

• *uW aj-k-j **jjy 

XJjjdl «da5lj>* Cvjxmwj lY***,*** ! ^ ^LX* C 1 —*) 

J5 . I^JaLIj 1$*-]* Vb*^ oljjJjpJl ^ IJja *A* Jill U 

^p> j (XJ^l? cAp?)* 1 x *~J> j& oUy ji O aUjS/I SjjJ^fc* X>-L *• Xlajj>> 
tSjjjfJl Xw-'^taJl b«L*1 ^Lidl ItXfc iaJlj>- ^JphSavJj JjvXll (JaLXj 
L^JLp Ji*jj • XjJj^kruJl ^b^b oljlkJl £*0y t*bb 

0 jJJl ji» \ * * y> L<J ^>\ )\ Jv»UJI jjpS bja** oUUljVI 

ymJl ^dsu* '-J Oj* Y * * jj-jJ jjIp JiJ Ifj J^H\ 

JJa JaJl j»Jl ij* l^b • ^} eUM C+pv JL* Y * * 

, ( J 5 li JUu *o~ j/i * j <u) JaSl jiii I t Ja ^^Lp (J*il <-lXvuNl £>** 

L>-L~. ^ljlJi lju* J-wAJj : 0 ' s * “ : ' <£? 

j* ia.<J .k+ybjP X»-jA ^ i® X 5 fc X>-lj SJjJ* ^ ^ 5 ^*° 

cOlj-**b <. lii j t Ja J iS^lillj <i io^hJIj ol>*jiJl 

\'* * Ji*j IfJLp J-vpUJIj iSjjlj»i*all 

•f* 


a^I cJ%*\y J ■*» J :r * * > * * ' : ' (i) 

. JLiJl Aj*. jJl O^U>l_^ 

; (JJ jJuJl Jallj^Jl JJi 

OUL ^UJI t> •V 1 ’ 

cji5 u*. ik>Ji ^ o 5 ^- s ^r oU ‘ ik ^ w oli r^ 1 

i-ijfu ) * * * , * * • ’. \ CaU-jJ >\ij . 

tj}\jj id)l j+*\j tSj*UJIj iajjX50*NI : if* 

Uk> oUjJUl >JL» ,y A^jJ J* JWj .&»j toUyJlj iaWjJIj tlils- 

Vj |>Jl^^j Vj . «U jla C«* x i ^ > J fi ‘ ‘- J 'W’J* IAiILbjI 

L.L.1 aJLLJI SJjJlJl jf*0 .Ja2i jlljij JjJaJl Jajis>- 

p* j ^Li. Jl o * * , * * * : ^ y #-la£jl luisiu* p**j g&y 

4 \ « • } * * * : \ t\o*,*** : \ JUll L- , ~ .fci l. — <*■; Y o • * * M 

. o • , * * * : ^ 

^LJL. oLs- jJLII j*_J j-j ^ ouiJI iJLjJfJl ^ya-^-b Ol 

: W * , * » • M 

oIptjI u» Ajltb Jas~ A^>ji ^ A * Jas- j~l>-l ( 1 ) 

VU-i |»^»J"Jll j^ywiL-oSlI Jb»*Jl JlvJ Ja>" (1 LUiA5j . i 

aJ Ja£>\ (jlU-iJl n-Jjl* icl^l '-*Jj>- y> Oj>- aJ ( Jap\ {jA ,jSj 

. ( o _ \ o pij J5w) S (i jsJl aJ ^jlaol N 

Jaai- t«J jJjy j JL*Ji ^LJil (^TJ^ ^A*) ^wulwiSli (JjJsdl ((«-») 

As^ji Vn Aj^li (_y^“ A*stf C jL>"JiS £ I fl X * j»-«J jJ 5" (JjJt* pl^yw^^ll 

l)^\iUj O^xJDI 6ls*sA> ^*JI Ob" jSloJI l^fcj . tj^xs^- "l * { jJ» jf> SjJlij Vb*-A 
l j jff~ l*^jjf S/L*Ju Ajw/>jS(l S/JI ^jJ LP (J*jLU 
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AjijjUJI Jail i^Udl ol 5 j|Jl>-'ill <£*i ( \ Y „<* ! J£ti) 
. ^ oU~ ^Jl)| £» ja I^Jlp 


a>-lj JS Lw-jI* Sjfji Y"1 * Ji*j ^jj! 

^ \A» y>j ^LuSfl JjJaJl Ja>- ^ja b-3 <JjJ» oljfji A Ji*j 

Ja>- 0^ "l * JJ \ ,j-* \<X*j |*J j JS\J J oUf»jl 

. 4Z* Y \ (V*«a1I J <J\ ^ * (►“ ^ 0*i J^kjPT 

f t |+.W> 1 ^jA ^ jjtl 1*4 ^AlLw^t (^) 

. <*i yb obj* X <»*<» j& CjljfjA £ l^» jJ S iliutj I <**0 jS /I S ^£Jl 
>,.. 0 * rt . i 0^ li), N wJij>- ,jP SjljP Ok* JlAjI 




jt t'illU S A {j* <_# j>-j o j^Jl iwiyaj ^ Ii| S 

Ji ' , y (*jjj V***^ £»j-*Ji (J * ^.j^r 0 t^l A £yt 

^jJUI ^1 J[ aU4)fL li* .JjUl S>jL>J UU^i £>JI ,> JjJ V 
ots” iUjjiJi «JLa Uuj ^1 jji>- |JLn^ L^Jlp jJLLu ^JJI 

i>- jUl AjjJU^iiVI UJU . ^Jl . . . <Cj JU jt ^j | j jt 

UJLJij t „l I )a>- <JL-i g l|jt (f\ NH35 IfJ Jj SjjJL^L-^I a>.j\ 

VU-i Y'Y j iiirjs YA qPj* ^j5li £#{ £% LfJ|j N Uy-Jl <iili ^jIlp 

Y £ J> Ja^ ^ lf*ij* J# Uj* Y’o jJ^Ij H Uj*JI cHJi J* JJaJlj 

• Y" * t 4 s ~ j!i 

• IajIajIj 4jj^*LJI JaSt jpJI i_*j j» 

'r*J fUaj J* oLSsVt pj 

' J-^UJl ^ t/llj *-5JbUJl o-M-Jl oli Jrfl >JI 
• ^ aAw^ J£ iUut Um>< 

M *»»,*' • M Jall>- ( 1 ) 

oipj tU^p 43TJZ £ x XJji* 1 UjUj! ixLw* 

Y £ J C 0 * * , ♦ :\ ^ L*k ^ kJl^ 

Ja5l>Jl oi* J*> .!"/•' M ^U. <U j iYo***» \ \ 

* ( ^ “ ^ (**-> (J^^ i^* ^UiiJl 

: e * * , * * * '.\ U\jt- <^0 

ik>Jl te-U. G J Ip-u. ^ ^LUI IJub ^ iL^Ji jiuj 

Y x 3J J* Y' ^ i,ujVl iaiijiJl ^ sk,^ js 1 j . \ * » , * * * : \ 

SE 3j± JLmJ NE Up Joj (*1^ ^f) GJ J£i Jtojj . ^ ^ 
^ us*^ ^ -o> JU-i NW SW 


NH35 a>-jJ . AjL^SII aJj-LJI |%ij jJ} 

NH 35NW, NH 35SW, If-lijt o » * , * » * : \ '. ol> jJ 5 *jj! jt-4u 

.NH 35NE, NH 35SE 

t Y O * , • * * : \ ^Li* JaSlj>* *\ 0 * ♦ , * « * M 

. \ * * , * * * '. \ ^Ul* JaSl jaJl [jA Y i 

:Yo* , * * * M Jall^ (g) 

SJ&j^ j£J ^jiaju J . jP ^ x V>^ ^ J A ^ U* 4 ^ o * , * * * M 

^ ps*/]' W.J x cT^" A i>* W 1>* l -V“ 

JSLi) ^ytJl j^IU-sJI ^as ^ *l*sl ,/ 

.(\Y-^.Y c ij 

C*w j ,^11 JLljjJl Jail ^y> SAjLJI Aj^Aill CjIS JaJljiJlj 

4jjzSL» L^jt Ja5lj>Jl L#^ 1 ‘ C? j^a-W ^WJl 

c '^pS XaJLKj S/l l*** iS-jjjJIj 

wJl s? Alaskadaria U— Ij AjjdiSL-Vl 

.Cairo ^1 wJl*- J\ Alknhera S y*UJI c~s$ JaJLj Alexandria 

:\ * * , * * * : \ (a) 

jlaluJIj 015 wJ1j SJLaSM ^luJl ^LiJI li* Ja5lj>* 
yi i^JJal J5v»i ^jfU- C-JJJ .(oU-ljJlj Ul^Jlj i^aI^JI) I ^ 
U*j u_j5j_j--k c U* 4 (*~ v **i Oi^r* 4 

V,r^' 4J T^' cAJaiU* JaSlj>- ^y**i 

IJi* ^jA H>-ji oY jJij j»j jJjj J&-J .('■iV 4 ijiyv V**J 

or tUj* SJ1 ^l^pwaJJ ^ OA^J t(J JJaMl 


. OlJtal i— » pJ oU-jJ A ipA^o •ji#' ^ lOjilyJlj a!>-IjJ|j 

^aJ jJ ^LpJI *1 j»wiJI ujjst j» ►jpl ^ pi ^ j^j 

, ^ LaJ I IJL^j -bu <] Jail ^>- 

5_2Jj V • LfciL<uI 3_Jk-» \ 4 * , * * * : \ q^—^* <bJaj_ r _>Jl J-Ujj 

Pi p-J& Yo 4 , 4 4 4 : ^ AlapJl ol P 4 VA/* ^ * x VP* 

PP ^ Ui j fe-jJ j£J Jaw pH > * * * : ' 

.^pl ^y*Jl ppl .y *Ual YO • , • • • : ^ fe-jUl (Jij J1 AiU^/L. i 

oL> jJ A-jujt ^yJLe \ 4 * , * * * M (J^LJuj t5j-x»oj 

J£Ji) Y 0, 444 : ^ fe-P HPlj <>*,'“ ^ 

: o * * , * * * : \ : Jail p. (_*) 

^ 0 X SJ jja AJLio ^ 0 IaoUjI Ailal* ^UuJl IJ^ {j* 4»*p p p*"* 

<daj j>Jl Ifro^aJ ol>*p 4 ajjI £ja S«A»*Ij jjlw «JLUJj ^Ju** 

{jA pIJ&I « jJu,all pb>*pl '-bjj*’ {j* >-* J>~ AfX* pa^dJ 4 ^ * * > * * * • ^ 

• ls*J"^ P 1 ^' PP' P d ‘"V" Pi a 4 -* J > "d pp' 

3 >- jb J5nJj . ^ * ' j • * ■ ; \ i>- jXll JJ IJj* ujL^j j 

JSWK*.*" : ^ ^L!L» cjU- jJ A*p Pip (5 ji>o 0 4 4 , 4 4 4 ; ^ ^LiU 

• 0 *--* *1 ^ 

I Y<>, 4 4 4 M Jall^O) 

dJLii V, 0 X SJ p> Aiii V , 0 oilxjt <Siab> jj^LLJI lJUb Jail j>* pUJ 
0 « j * * * M AJapJl LjJ| j*-**2iJ Jallj>> Aa4j! {y> oJla-lj Ljjt . <Lsi_yP 

l 5 * ^ Jl Lrl/H t/ ' (*jj' <y < L '^' 

0 4 , 4 * * :\ Sa-jill ^1 Lilsiyj , ^ ^1 (^JU-jJl ^ pi 

.OY.-J*! JS^) 


r\\ 



» I 


J jJLil f UaiJl v-^ jail yfjl v*>V < ' Y - n .y J Ji^i) 


! ^La J t « ]aS\j>ni\ Ip « Y 

L^a-ukj ^LJu Iw~mp- ^LJuJl o^w^Jl uJjll O^* 

4**«jJL> l^wit y *J ij L^jIp JM-lXowVl (jSv*j (_^“ ctUij 

JaSi ^^iJl ^il (IshSj^ Jjj-^i Hji • Lfj Alajja*^! JaSl 

^4j^ia]| (■ obful'il I <2u jS> I L*A 4j^yO«il <*!»., rt.a5.ll Ja5l^>Jlj AjIjPjJoll 

r<\Y 


j^Jl JaJlj>Jl cJl5 OJj aj_j*auJI i>-L*«JI a>«A-*a* b*p g*x&*I ^Jl 
Ul 'jp- cLUJLS' JJ ki>Mj JjIjuII c*»*J cJlj L* oJa jj^Lxt 

ci^Jl ^ iijUl AAjjJe* £Jli)l AjbjiaJl 

JaSlj>- LgJ i^wi jJ JjJaLdlj i<Uj^uJl A>-L*Jl ixJu^u j*£UJ| 

jjJlfc j£J A-Lsdii <LxljJ ^jL L-ij . <Lftb>»j'i/l l$JaJl j>- j^iJj *ij~* 

•Cj&JU I 

! •Lwj'ill aJ fajiai m \ 

t ® • i ' ' * I ^ oli Jail j>JU ‘Ub_j]aJl «JLa Col5 

tjS j*a J l _^LsJI ol ,j1p iij^laJl #JLa i^*,*»* ; ^ t Y o , * * * M 

A>-_p YV J^Ja Ja>- jJJ ti JCU jj ti_^i a^-jj Y o J Jj>. 
oLJlJa-Vl Ja |*JaJ Aj^j C* « . J l ^2j dUS jjjIp *Ujj (, SJ jJa h?jb \ Y (^1 
r ^ J_,i. Ja^ aJ jjXjM JjSfl (UaJlj . obj-jj t JLp l*X* f Ui) J* 
A^-ji Y^ JjJa ^Jeui- ^ jjva^Jl Ails&jl ^Uai)l ULa J*d£j .ti jJi 
al^awaJl O 4 iP'j^ AA^x tS^A A^ji YY j 

# Ji V* O* Ji*** *jprj ^ ^Jr^TJ JLw aJ ^ tJl AljSmvaJl ^ t.y* J 
LfiiJJ 3 ** Jt^' 1 Vj /A* ^ oLj|j>-Nl jjai J*ail {jA ^UixJl IJU JLjoj . aLyya 

>-Vlj tijJ A^.jj Y^ Jaiu JUdJl> ^ij u>jb~t 

JjUxij iSllw A>-Jj Y* ^y> Vjillj J*i ^ JJ>*A 

AiaiJl # iA ^1 ^t sr j> l^jU ^Y OjaJ aLa) JCP OIjj>*JI 

. ( U _ V JSLA) (Venus ^ jXj) A y»jJL 

^ o/S JjUI ^lk]| oM Ijjtf UL*. V otf OJj 01 >^1 OUlkJlj 

U/iJ 0^- bit V J IU4J ^Jl vbjll <>l^Jl J^i ^JUI 

0- ">!' <>*a" AikJl Jfi ^jUJ| ^UkJli .jl**k 

-V Vja Y^j: YoJ^^U^ WI^JI ^>J| ,|^J| 


, X&tjku ^ ^uJl JaSl^hJt oLilJb-1 |>UaJ ( \ X - V \ |*ij j5vA) 


X * j> o j5Ia ti jJi asj*j^ XV J j*> Ja>* ^JaUl JAp- cJl£ aJ J*oSll 

LlJlill ^UicJlj . U*J AjJb~ J>-b «*Aa cJUJ |»j ^UJi A^-ji 

a 4 (_^i i ojjbn^Jl jUalS/lj ^bww^j ^Ij^ksdJl A-JiLJl AaI^ J I 

Aiaii C-JlSj j <bf W j A ^» ji XX (JjJa dci AwiljJl AjtlaXoJl 

X • jP Sjlb Aj^ji V o Jap^ £o12j ^UixJl li^J 

.lj^>- ji* ^LS' \ \ * * j \.j* X* * * Ajw uH *5lb** a^-js 

4 o * , * * * : \ a_»««JLj a_JL_jJs oi^-jAJl J— ij 

l^U- jJ Y ,o * > : \ i \ • , * * * : \ ^li. Jail /Jl Ut 4X0,*** : \ 

M * , * * * : \ ^L-A* JaJI /• 

•/* j;LJl oUilJ>.^J Jj\Jl fUiUJ Uj ^UJI IJU oU-jJ c~Jj 

oUJla^yj Sfjt a>-jUI L y*~3j a^Lj 

n* 




(^1 jJaw'SII 

:’5^(^Y_A ( *i J 

:^-jJLJl 
«— j jij? y — \ — ( t ) 

(Jj*i j A * 0 <~ Y* 88 (*««j) 

<->» ji- JU-i ^ - t ~ (g) 

V-JjP (JLwl jA+/> _ \ — ( i) 

(3 '~?jr*r y ~y ~ (—*•) 

&jS> JLw V* — ~l = ( j) 

^* 1^1 p ^aSii ^ijb-^ii jSi, bj& k^JUi ^ij>-i ^ of L?t 

• **vUi v c ? 5 r sri^’ i 'JjU 
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. •UjJ’ill iSj^Jaj K»** i \ iaS\j^\ ^tj! (\y m A :^j5^i) 


* y ® * * ! 1 ^*L >44 JaJl yt~ 

U* ^ ^L 5 » '*!*** M JL.j-.jJl JU-jUl ^y 

,y 3>-jJ JS Oli ^L-Sll li* ^Ipj Yo* * ;\ ^Luj j^Jl 
H M ^ ^lijl v> Y 0 ♦ * M \ * * * * ; ^ 

^UUJ Js. Jjj 0 )^| ^ui .(<\^o ^ J£J 0 

i \ » « * * : \ ti*ij>. p »j*J| iJa J^UJI <y ^j^Sj yo . ♦ : \ 



A^-jUl j , \ * ' * * \ *Jajj>J (JjjJl Ap-_jJJI 4>-Lm4 jA «dajji»Jl 

t I 4 ) Ajjl>Jl \ * • * * M jjjiLaa A>- jjlll |vi J LJli |»J Ap- jlll N jt Y 0 * * I \ 

. YO • * : Y &u>JJ JijUJl W • • M v gj\ till? f5 

l o .j A . * jj c3 Y" _ Y jA LjJ ajjLhJI Y * * • » ; \ ap- jJUl ijUJ 15 li| 
j! As>-jlll iij*A iij^-Jj . j-i> (JU-i T _ Y „ \ L y t ^J ip - jJJl Y jjt 
i^“L>Jl Xs> I ft . l l al Yo * * ! \ CjIp- jJ A>- jJ ^Sl 5 jjL>«a]I oIp- jill 
J^-^) W cjU-^UI ^Ujt £pSll {j* ap-jDI 

ijA jSjj N ol>- jJJl ptSjt 3 jIs!j JiiP aj! (_jjJ U5 j O Y ^ 

^jjJl {j*. j^i I A* L* Y * * * » ; ^ Jp- jD| aJ ^u 23 ^jJI 

l»3 j j£*i) ^ US Aiili? {j* gj]| j*aJ li| Ul iaJu^SII i ?- jJLJl a** 

.OY . jf <* 



..Uprtll Y*,* • • 


: ^ ^UuLil^.oLilJ^I (>Y-^ 



-Y 

Aki ^ U/i jAJl el*J^ll 2Ju J o tf- AijkJl #I» ‘-ikW 

jjS'USll £j* jd\ t^i >wJai *Al 

oJL* OJI^ijIj j»*Jl *A*P (JLwJI X*P O* 

<y W* Jl <L>^ ^ Vj*^ 

JlxJ jl*jLS3l a&jJ* ^-* «Ui.>xlSm>«JI| 5JjJ>J| J*pSM aUJuj t 

• tjjP ljl*jL£ *1 \ 0 j L ya? I *t\ * A*jJjll| A Jajb 

^Js- ^ ijJuJli IjU t)l jL ~>~1 jA AAjjkJl eJj* 

ijJl OJuj j+J ^jSil JJ*** Ajjv^oJI JjAayJl AjI^j Ljjt 

\iy>- J« A »J Ajplj j]l I Jj J j- AjLjj l*t i ^p‘ 

^3j . A *>- ja JaSl oLJU>yi lJ^w illliLj i jAya iiwlj 

5j**^ l^j isol >■ ^Ujt I 4 I tiiJ *p\j ijll u> j^>- kJl j3^- J*p JJ C*Pi i>-UJl 

* Ori*'* tJjku Slut* a»>L«. dUAl l*J *kjj>* J£ ‘(g) 

Ail d*-a- #l>«jVl aai^ jl»^LS3l aSj^ J-kAij 
ilajj^Jl ^ij jSa Sjj^^jjJI) AmmXIL aUj_^J| gjA tJ lp » 

. jjjjLiJI Oh>iA kJljitj LjiS* JjkLJl L^Jap Jlij . <u>-^* Ijj oLilJl>-^lli 

oJLfc ob»jJ il>utj AAjjkJl aJLgj AJ jjl Ja!lj>Jl j^lllJl JjJL>Jlj 

, AjuJsJI ^ l^ll<J j^Jl AiakuJl iljut (^t 


Akj'Jl ^ 

UkJl jP/* 
<. f .il) 

aakJi J> 
(. f .ii) 

JAlUlJl 



i* 

\ M 


\* 

\0 

Y 0 * * • : \ 

A*pljj f L» jJl liUJ 



Yo** : \ 

il)JU3l <Ajjji3 

,t* 


\ * * * : \ 

l)«uJI Jbj4 J 

,Y* 

ft* 

0 * * ; \ 


: Y Jrfl > 

i 1 jL» l • X *1 * t JLii jP jJall iaSl ji«Jl «Jla 

tv ^srti ^ij^i r uuij oi^^i cj\sZ*j ^jX\ 
ju -4 ^1 3^ jiii i^t uuiu rA /n 3^111 ik+i .UJ oi >. oiy^ 
YV 3 iL- ^SiMl j^JI y> (jLJI Jl JA*\ll) ^>JI l**, 

oU-jlil ^Ujt ^ Mj VA* ,y>j IjZ*jL£ 

ihjjpJJ ojjUmJI JaJljiJl yjui tOl JiAjJjZM ol^-lju ilioVi 0_)jL>fcJI 

0 Y J W pij JS^JI fy\ :Y ^U. YY/H 

. 0 jjli{«u*il oul»-_jJJl ^IS j\ 0 ,Y - <«jj Y * ) |*ij JiCiJlj 

\ c ■- •• J I • 



. ( jU jJL5CSI Vbjb) Y**."» : Y ^lj*oyia»-l<YY- Y* \^j JS^) 

I 

: Y d * * * : \ Jail ^ 

Y * X \ 0 SaUl* 3 *il JaSl yjl »i* 

jJl ( ^I>J>'^M (^pLiol 3**A ^ 

I^A^J j^2iS/l |*l<uJlj olji*jJL£JI ol 3>*jJLJ 

ru 



ooo/<\o(H J 

Cj*J IrvM' ^ 6 * o* ->W' iJ\ cM-^I ^ 

J j>- SjjUfc*Jl cjU- jJJI plijt )Jj . I jitjLS ooo ^witjJI jj>^J| 

()\ -UJ \\) pjj JSii J US *L>JI jU JJ 0^ Mj *k>Jl 

r AJUi)l ol>"^i)l ^lijl t JpjJa*Li o j**f* i^-jill jjjjJ ’ 

jJUl J jii\ ot ol Jj> jJL£)l ol jiuo li jS* US' JiwJl <1)1 

I Xhj JxmJI ^ Ja2i ji>-I j ^jLmj ooo L^Luof ^dl ooo/^o 

I ^ ® i ^ ij jaJI l*t . I ji»jX*S \ * j^jLkxj <j _ja1I 



•O^A^I *V>> Yo > • * 1 : ' i»sl> oL‘lo>.J (\Y . N \ JiCJi) 


:Yo* * : \ ^U)Jl dii SaS\j>- 

IjjP’j ifap \jlAjlS \ , 0 l$J^ iiloU J*V»U‘ Jail ^pJl «JU 
^ To — ^ Oii (l^j SlL-0 W-lj 

r<u 



t/ ‘*r s ^ <J* 4 ^ 0 * * '• ^ Ajplj j i>jJ V * 

A»U-J| Jju jAj aJLmj j~S {jS> 0 jLp 4 j- ^JDI J*ijj •c^M« tfjWi oSjit 
j_p^Jl ,jp iiUJl j*j ja *uU*j y*Vl <_,1 p 45-jJJ ij^><Jl 

uA* (t W- W j*ij J5Li) Sj*iL* oliLfcJI ijJkj Jl 

Sjl£j JajOU-J JaJlyJl a^Aj . JJa ^ v--s£j ^1 j Lj*«A) 

• ^Vl ajJb- ^ ^ ^ «-WyMl 


liSt- 



^ i \ »\ 



\<" k l <^V*> iJi* 1 •*> 


JUSI j>- oUIju-J ( \ Y - NY yj J£J>) 

. < yu^Jl 3iy ) ^ • * * : \ i Y o , * • * : \ 


; o k * : \ (Vh : \ ^juil JU jis Jail /• 

Ljjt du>* <,0kUJl ^uwkUikJl 4 s L ^». fcJ l JoSl^jiJl j +*j* jl 

fl&j .J^lisll ,y Uy>j £jyJlj iljiSlI ol£bu-»j ^LJl ijJL>- l^p 

jjp Y 0 * * ! ^ Jailj>*Jl ^Uii (Jma! ^ 4 * * ! \ ^Li. jail j>J| 

l" 



rf SjLp tsiil 4a- jJJl pijj I jLS * > t x * J ^ i»-L^ l^laJljSi ot 

^ aJjL i ■** *^' ^ 

£A, 1 /VA o-jill ^ if ^jJI I>1* ■*« f 

JOuj Im I j* jJu£ VA a»L^ j»aJI jJP Jjw 4^-jll J>Jl Ot kbw 

l$j <kj>m^Jl LujSl ol>-_jill j iA,"l jI«Aa*j fjU\ if 

. ( \ Y _ ij \ Y l*Jj JO*) *kp> £>j*^ ^W*ji (J*4 * * »^ 



.(jMjljfllU^) 0 * . : \ &|^oL‘U*|OY. \T '.{ij JO) 

^IkJ (J-.AJ ja ( 0* * M) (j^LJU Oj*JI jl jjjjj k5l^>> Ul 

I * } 'f ^ jk c)t j-P 1 ^ * * * ! \ 0*A*JI Jail ^ »_*J y 
JaSl jiJl ^lijtj iakljl j *]ajfti\ ^Js- <f£ij I f* jLS * , Y 
f*J J^) 1 <jUjI^>-1 bj& ,^11 (+) ob'^Uj 

b £fj i42j-UJIj JalljiJl ^UaJ aSjm l^lilj . 0 Y - 1 \Y* 

4 .2L,«o.U a Lj> ».oJ| Jail fti I fUjt 4jip lijw* t^JLlI iijJuJl ^IcUaj 

• OY-v \Yyj jo) 




uL*oi 


Jail j>ti\ ^>1 jt _ ^Ul Ojiil - Aa1s>«j*JI |vJl^Jl iJjA 

oLJUp ^JLdJ 1 ■ ■■•*»- aJjJ ^ L^b^iJ ^L%ZA*i/l 1*LA jlS'j cl^w^l jN 

t jfi\ jiS It Jail _>»Jl Cul£ Jij . l^» jJS” i>-Lw<Jt 

jt-LJl OjL>t Ifjt t_v3jl dj>"J j^kJj • ^J^5vw«x)l 

liJJi j l4jolvauMl oL»Jl t y>-l y 'Jmi ^^JLnXA^J I J ^jj 4>*L«Jlj XilStJlj 

(_^Jl <UJL>J LfjLiJjj Jail jSxJl JjjJl ot» jSip- ijllP 
ol ot 4-JJ, S oL-ljjdl ^ja £j jiSlI 
(*— j (1)1 (^t tJaJljiJl jlwL/»J j j£ij t _^Jl SuU>-jJl CjllUfJl JjjJl 

. il >Sll Oj>s oU^pJI <i ^ jSj _^X>u JaSl^iJl 

V[ ttiji td*Xvaj ililjJl *>./»“, I cJJu S i j^>- i]b> j 

e^j i , a.', .^a" Uc^ 1 f>*d <L)t ,^Uj ^sll j**t J^L U-i (~» y* U>T 

. JUSl >JI 

• (♦— 'jll o - ^ 4 * jj-iLaSlI 

• (>• ot^t ^JUI ^y > £ Jl : ^uSlI 

. ^y» j> : i^JUll 


! I*— ‘^11 ^ U J tiw JaSl 1 jj»Jl jit • 

taJ tiJJij Ja5lj>»Jl >■_ ( J_Ji J jjjjL Aa 

yU* J* Jail > Jl J^JU. j . lail>Jl ^MJ ^.U, J 

• ijf* v*^j Jl U- w j 

(JLlI >^ 401 ) JUL^idl jail jA)l - Sljl 

j^Li* oli iaJl y~ ^ #>j Plan £-^Ua**>l JaJl^iJl y £jJl IJL* JIp JJaj 
Y * , • * ‘ : Y y» •*-*>* Y 0 * * : ' 4 * : ' 4 0 * * : ' j-£ p— j 

l^-y,J>j ( Ji£j 4*l£ L^j ^isu liUJUj libjJba* o j**^0 4>-L*aJ y>j*3j 

. ^SJudl l^JlSwi JJ <1 )^£nj L» uJjSl I^j <L>'^Uav»Nl oL^taJl Jl»*j lljt y>- 
Jk$l i^>Jl c aJI^X-w^wXSvJI iaJl^pJl |^aiL Ja5l^>Jl oSA 

• £)»**“* Jl */ 3lA *J I 

Jail J>* ^ J : iJJUll 3JI y* JL50I Jail ySJI J 4 0^1 *4y»J Jail j>- - Y 
y OJUJI JaJ a ^J Ifci ( Y * * * I Y 4 0 * * * ! Y ) j**!? (jwLiuj 
kii^wJl ly) ►Lj_^iCJl J»Jaa~j jpjlj*i 

^LiWl oUa>*>j 4*J* ^4*11 j>\j* 4 ^jIJjJI i^JLJl (JuJj*^»JI 

JaJo^J gt*l ji ^ <La>t 0<X*Jl ■JjJI Jail >**Jj lOwUJl j*JU-« y l* j*Pj 

£*l JS” IfcJlP y AwtJ ]a5\ji*$ jt Slit^ <\>%£S lj ij 0*UJl 

, <CjJL*JI j oUlJliw-a'ill 

yj Jail y-^j : WyJ 1 Ul JUSf >JI J ^UjJl dli JbJl^ - Y 
0j>2JI J f Ji J**»U3 cjLSXJIj cjIjU*JIj S^Ij^I J , 'jP"^I 
^siljSlI iJ^S/lj oUUjJI J p <L2>»s*«aJl 4_Jl c^UJl 

^Ujll dU Jail j>- hj*A+$\ 3*-L*Jl h**L#L» jJ*aSj . IfLjjuj oUSXJIj 

. Y ® ^ ^Liaj 


S*j| i jfi jJaJI JaSI j >+ Jl - LJli 

ytj oisuji J e*4^i r*^’ c^ 1 sr* 4 

Ubjw j Graphia id)lSU Topos dr* ^Uav»l 

oli JaJlj>- ^ ijly- J* 5 ' (*-*J 
1^)1 jj t ijj..,<uhll JaSljiJl dr* j*"*^ 1 (►**.> o - ^* 

Sj^j SjjuJs ol _^U» dr* ^ jA/^I dr* ®J5' W9 ^*^* J>" 
0 * • , • * • M i 0 * , * * * ;^ ^ 4jil _jfrjJa)l JaJl^>»Jl j*-*«»j ^jlj-JJ 
*lkpjj tb Jb- Jj^olixJl drrf ®>J-* ciilli d)*' tPi 

dll j^*j, j i A^UJi lAjJ**** J'^J 0 j5mJ| 

. J-wialllj olftJl j*Jb* l^*y ^j**jIa*JI 

,<LjbJbJl lilSbJl -Uj «bJ^bJl jLSsM ^ If) j^aaIawjj 

^ ,ji*>JI Jlsj-j Ifj drr" 1 *^ ^ tJjLaJl j*>~j j>Jab\ fL^Jj 

. oIjUkJIj oIjSwjwJI <ub| jt ^lidJl jt j^Jl drUli*Jl jLsj^I 


Lfkil j->- Lf j j^u-jLa* SJLp <Lj^..ya.»ll A-g-l — wJl <Lj»JU(X» 

(^1! : 1 ^UU. Ul >_*UI Jail >JI l+^t dr*J ‘VI A*^ 

U5 Kyil^PjJaJl jvw (j-JUai® i1)I_j1ju Jailj^Jl ^ aJLmJLo J£«J tJ JlP 

(fjPJ* Y t 0 uJjk 0 0 * * , * * * I ^ jjjjLSLaj (_g^>4 Jail ^ oJlP O j.Xsi»! 

I ^ sfl jJ lj idjl^olj iliij iJajjwitj tij;j>«Jlj i^-jJoaj iIaIp-^J lf^« 

Cj'^/)\ja aJLijj>- U> Y* **,♦**; ^ ^>iL2aj djWaj^sJ- iJUawumj L* • 

• A O^L<»l ja iHeuj^j , ^j»*Jl jJl 


■V'Afck 11 Jail_pJl ftjb ^ li-Jp 

i^LJl oLaj^uJIj JJ|J>J|j ‘Lff'lj^l (.^IjSll Cijij j-^a^-Sl I (1) _jJJU 
^IjN ^u;i O^JJlj ciAjl^aJlj yujl 6>JJ y^Nl 

j*>-Sll 0>Ul L»! 4Sj_)U JSUJI aoU*;*JI 


^IjJI ^^Jl jt j^-JjJaJl 0_>JJlj l <U*j^>JI jS> ^ylydl 4j (JjJb* £*jLII 

^jlxJ j^yiLllI j^>-Vl OjJJl L»t . 5*4 jSoJl ^LaJI ^jJcd 

Lo^-j . «Ljli)l 3^-jjJl (3 jJaJ JLaI^JI OjJJlj i^jSlI if jjJl (3 jlall 

jt iljj jl olj-fnu CJlS P’1 j-w «Lll<Jl oUJa~«*Jl ^jJbJ l3jj^ll <L)jJJl 
IfjJas*- (_j* jva>-SM OjJJb l^Jjbfm^ 0 SiUJl iLijSll Ut i Aj^jj 

d) jij JSj i jjSi^Jl Ja_jJa^- |»^i j jJUJI (jlJl 0 jUl . A.«.la.fc« jt 

• (_j*r^ 6jUl Aijlis* oLf jJb ajjjS^J! oliiJl ,ja*i 

(World Maps JLJUJI Jail >Jl) l-JJ^I Jail yJI -tilli 

OjS^j jJ o * » , ♦ * * : y jJw» p-*»j ^Li* oli Jallj>. ^ j 

L^jyi • IJ&aj . . . ( Y , o « • , * * * : \ _jt >*** J *%* :\)$&* 
jJUJl {j* IjJS oIsmL^ J Jailj»Jl {j* AlUll oJa { yo jajj . SJ IjJUl JailjidL 
Jl i£*}i U-» ily* ! j **-sa <>-L>w« jjift tjJLli J aI£ j*JUJl J*JW JAi 

«ul«Jl JalljiJl L^JJU j . *Lil^iwfJl oU jJU^JIj ^ftljiaJl £yt j£$ jUnaS>-l 
iLj-siyu ^Jl ^fcljJaJLl <L«LmJ| o^^SmiJI OUj i(4Jail>Jl JalljiJl) 

*Jaj j>- ^Ja Aj^^va-oJl ia-lwJl ApJLvO * Aj Cv»U U Jail j > Jl oJlA £jaj 

A*ii^>«ji j^iai iiA^-i j a>*jJ ^J^’ y j * * • j *• ' i y aJs" jhjiis 

oJa J *,J L T JJJ JJ?j . j*, o*J ^jb)ll j*^«*4sJl JjJJiSj . o^^Aj jl^j ijJb~ 

Jail J > Jl JA U^" jSUi ^i\ j U\ ji ^ Jl ^JU.^1 Jail Jt. Jall>Jl j* WJl 
: v^l W^l Oli^^ tus (^U. ^Nl) U \ >^1 

JlJLA jLspN I «UwJJaSll Jail _pJli IaJu^aJI . la .d^ o ( I ) 

AaiI^A _ j-JaJl Jail j?>«Jl ) J£J> I j*i£ kiJJ>Aj JX>u V L>JUj L^>. m ll»Jl Jaiw^Jl ^-jj 

. S^jJl>v* jjJbstf A>-Lw< ^Jl 

,y l$XA ^^JUaSlI Jail j>< ^ a A jJlJlSsJI ^_jJbv)l j*3w ^Jj-CUuS (i«j) 

. Ul >J*UI Jail yjl 


dUSs <^1 4jli A-JJaSlI JailjiJl ^>j j*u al IjlaJ (_j>-) 

oljlj* j ..<> ./all !»•»■> jit jjjiLAttJ ot (jt »Xj N (jS3j t dr* js*^ 

J5vi> 5>»*«i <ulay»l oliUJl ^jS ^ *ol a| o^!L»Jl ( j^l>u ^ oJJl jij 

jji*) 5J! ji&r 5 jaUs XJULA « j£# ^UaP>| ^ ajT l*S u_^~ulx* 

jJUJI jf Sjl 2S j*£ gjpMt* lj JLp (d)^l*«Jl wl)lSwJl tjUa^Sfl iSjlj^xJl Sif-ji 

ilajjiJl CJl? li^fl i<U*l >• Jail j»Jl £ja £yj| 1*1* Jit ^■A»C«u_j 

UliMi 1 — * l ’ a " - J 5>-t*«k*Jt j*»S ji # jliS jjA 4 jCui| J Ajilait 

Cils-LuJl <JaAj OljiSlI d)Ji tl*JaP lilj <L» jj*ujUoiJ| 

^Ja*o i£y~>J> dji jJsLJJ d)_jlll ja ^jLXj Oil* Lf#»v9 jj 

^ * * (-s* 5- iSj«»* i y> oU-LuJJ ^loJI j*a>-Sfl Ojlll ^J\ j>«Jl 

Ojill L*1 . j»JI j«k«i (3y i • » Y* ♦ ,y ^Jlill j^Vl O^iJlj t ji* 
ijit ^ J ' ' dr* cjIj jJ»UJl jAu»Sll 

JIEjJI djlllj ; ji. Y » * * Jl \ * * * jitUJJ ^"UJI J\3B ' jJl d> jUIj 

O^iJl f Uj. J^ r * * • Jl Y * * * <y jjaLUJ s j*>Jl Jl JJUll 
>UJJ gJUJI i * ' * Ji r» ^ >LJJ ^SIjJI 

dr* l - r J >C.< J l oli jl»luil (j^auVl 0>Ulj i jit *1 * * * £ * * « £y, 

(jiJl l)_>U| (»>A>Cuu ^jJUaSlI { yuu ^ j . j>wJl (^jiwA t} ji jit 1 * * * 

dr* L T J j' r '"''^ •— Jttull (^1^1 cJouijitjl ( ^jLill) IUIxaJ! ^>jjii*J| 
‘r- 0 *** J\ «•** Cj*Js* t'" J1Y 1 *** &J J1Y*** 

* ' Jl °“ * dr 4 Oli jtliJJ OjJJI Ou j*} 

Cf- oy jx, V - ^ Oijj ^l ,>UUJ ^Sll 0>UU 


Sij^Jlj Ux^Jl oUJa^Jl ^ All^jJb tSjjftl OjJJl r J^uj 


jlapl Jblj3 0 jUl Asfjj jbjJj t JL-JJaSlI Jail jidl 

jiup {y>) lJL>- ^ejIaII JjjjSlI OjJJlj *Jb-L*Jl jtLjl l ) j&i .^Ld! ^la.K.oll 

\ * * (, 0 * J^bwdJ ^jU)I i 3 j j Si I j . ( jS**Jl ^*~k lS S~ ~ * C-aJ I j!U o * 

^jill JaSl ji« Jl Ut . _>X» ^ ^ P Jbjj Jsu*jX*J 1 t ji* 

oI^LmJI 1 OjDl Aam^uJI 4*5ldt ^<wJ 

6 t j>*-Jl £vi.~-< ComJ jl* Y • * _yis<> JaX- Ja>u Ej^*a>«dl 

^tilill (3 jjNl OjAJlj t j-* ^ Y * * oU-L-UJ 1^ ^oLiJl iSjjSlI 

j* (JU^-Sli ola oU-l~Jl 0 _jAj L*Xu jX* Y * * * N * * * t ^y oU-LwJ l l 
ola-Ldilj l <L«Ix2lJ| JxmjXll cJjjSlI 0 jUlj j>»Jl > i * * * 

{j* j&\ culi ,jJe>Udl Ut t^jSIdl ojj'liH O^AJl* jX» ^ * * * JM"’* 
. I {j ) jjSl 1 0 ^11 L ^»«JI jda** t £ S ~~* A x* "Y * * * 

^y> yA I Ja3ljr*«JI £-1 '. Lili 

*L»4 {jA C*S*ijl ^JUI 

ji - T jt t <0Lsf-t jjA OX*ijt (jjdJl ^yijiAi laJ iaSl^adl |»..^»A i . !? 

’ ^ iap Jl *tr^J Vsr 1 * 1 ' & 

jLadaJl JaSl ^>dl «, Sl„>1 

Wjb* J ( - ' 

Cdjjj u^ 4 a*" W 5 ^ •-V 3 

^ clUi £»,# U toUj ,^4 j*JJ)l «— d’jdl 

MJ ^ U JUUijiJl 0y» dUJJ taJj . {A*~» jJLa* JiaJ ^1 

AiajSlI kij»L«ai\ oU.Uil ji L^jic 1 (j-wjj Aojj^- 

tW jb* *k**j bjt 4 *— * ,/!* ^>Jlj ^4** 

{jA i^JkJjJ U LJLp> 'ilj 4 JjittvaJI olsja (J**j UnIpImJ 


. I oljjSJl Ljj jJ*L*Jl kJl&5t ^L«jkl 

CtsA Legend *iajj>wii j-Ui* jt JJa 

Js^Jl o UJal l j*fi ^ O JJImo 1*5 jj-< jJl 

»l»a>-I jflaj i_^p ijIp Jj-ljit C>Lj (jp Silai**JI L^i^voll 

,j1p w- i£jj Xfi d^Jl Li* ^^IpI ^ L ** JS oUJaJl 

V"\/N ijjS*+a Jl *L«**t ■> j^jJI uJl js~ 

iJljJl o^LLkJl jl OIjJVi c^ . i ; . /> I aij ^IjjSfl c -** y ^Jl 

IJS v-w-j diJSj jt {j* <■?■* £\j\ ^Js> 

. ( \ T . \ jjlj J&i) iyrjijy; Jl Jail ^Jl ^ I^jUIJL^U-I 



* W-Jrt^ <£&*> J*bOr^ : j*Jj jsLi) 

i*A 


Lit ^ 

OiB-*Jl Cs^ J 4 %y pi* (J* ‘A p ^ 

ol* ji**Jl aJIj olil SjJf ^"Jl ilajjiJl Ot l*S^ <• Aj^xJlj oL*Ji 
ol ykUall IfLiUJ ijuje 5, J-Aill ^»*a 3 cJli’ B| d)t ^1 yc>JJ 

Jt» jjit-vaJl JtAiu^l JB 4 -Up CjUjJsj J^-t ^ AjSy-jJjffJl 

. Sj^kJI oL-ljJJI Ifj SaLiu-'ill Jj >-1 jt *BJl 

£ U A*pUJI i—wSljSJl i|J5(«lj J*S> JB ol^*UiM 

OljJNl j\ 5ik>*4JI JJt&JI JUUil LiljiJI ^Ip S--pjS(I 

( j*a5L/r»Jl ^^ILp (J JJ j^Jl A-pl>«Jl ,j P ai t-^t L*J? tip^il*Jl 

. (_jJb*Jlj OljL-SONl bjia>-j oUJsJl J-* Ji* jj^cvaU 

Ol/tfl jjj-J j* 1 ajJ 1 j Ja5l_^«Jl ^ OljjSlI «~A>pSJj 

Ol^jJt iJbpj .AiJUifcJl r LiSll jt Aiji^aJl ^I^SlI AjjLJxJI 

4 ^LXJl OB JaSljiJl (^* (5^* 

c<Jj>wJI jy*aU O^jUlj iAjjBJI jji^eAi j^>-Sll O.jiltt 

js^si JJ 0,>Ul ,y» iliASil SiJjOU OljJt U~j 

JaUU ^cjIaII <Jl . », nL i rtll i^jstfrJl j**’* 9 ’*^ Ojj^Ij 

Oif* iaSlyJl u! l yai\j JjUJl 

iJupBJl IfdMji I4J OljJt L^y* ir’B-'ifl V - " 3 * ^ 

(^Jl O^lJlj JJ B jy+^ OjiJli 

^Jl Sj^JbJl l^jU-Uai N| -CLrfj jJ> ^jill >^^1 

jJt >- Sn Ojillj 1 Ji*-S/1 JJ i/* 514 

j^mop l3jjNl OjiJlj ‘,^^1 

JSUl ^i-pSllj <■ f#* jy*^ 4 oz^y-^J^ 

jl*J)ll £ jAJ JjB**J 1 O^Ulj ‘Os^jsMl jy*^ 
OljiNl . A y J jd il ww*ljjil j^Jl OjUlj 4 vBjJ>J1j 


^ l«t . Y * * , * • " I sAA *^Jj^ uf 

tiljjt L$j^» ^y*3 jj-ulvul P jj^wlJl im jC^A> jjrJl 4j-*lUSll '-«:lj>«Jl 

OjJJIj Ji*j (<uj^aJI *UjIaJI J^O J?5 L« jj^wa* 

t ((_gjj^JUI) a«jJaJI «L>JI <3^lj * t j/L /i il (JjL*J| 

j-^jJI jwliJI jL^i\j i^LjxJI j«a*}\ J 

SL»JI {y>j jjiw» L*1 .jy-illij^Jl O^jUlj 

_jA*pSM <L)jJJlj ^jIaJI j-^asi-SlI OjJJlj (J~*-^* (ijSjJ.f'd^O 5ljkA>Jl 

il>-|JcuJi j (<L>»iiiJI) «LJl5 jJI jj>t^ai\ l*t . £jljJl <1^*3^ j_p»*aJ C-aLJI 
• ‘“T'S 1 ./^ iJ* JAJ»-Sll ^-J>Ul l$J fA*C~~S 

(jj > jSlI fja** Jail J > ») ^jUxll Jail J>- _ Y 

CjUaI yJl (ji JiUidl jJauJ ^ytvJaJI J^-lJl Jail j>Jl #JLa £*Pjj 

£jJau- jPUau* {ja uillS j-pj jj^Jlj OL^Ij jlfi^llj oLoa»iuaJ|j 

Aak>t*Jl t3_^kl| h>-jJ« <j| (J^i .Alj , boj»-j uU*j^AJ V ,^Jl jj«PjSll 
ioj)as!- 42jj 1> 0^ Ui^- j JalljiJI ^JIp ( y>j s i\ 

. I £cJa«i JJUiJ ciSlI CjJtzA ^Jl JuJjJ! i3_j!UJl j*-kpt j£j>. J jjEJ^JI 
<U>-L*mJI oLUjJI oLu Jju ^»Ij (JjUaj ( _ 5 1 p ^yJl IJbjiaM IJJj 

A*pUJI oliLJl ^^Lp Jjvaxil cJ.f«<i ^Jl AAJ^Jl <Up-L~*J| o^JfSll j^lalji 

^ ^jP Liuj , ,-.*| ^*i: } ^IajjNIj 

<■1^ i^lj Jail jy-l u*-**! JaIlj>Jl _^jivaJ I ^LaaJI CjIa 

ij5i fUapj ^ jiSlI l^i jjp & Jl Ja^la>- ^^1 |*IiX>«X«iN 

C5^ d <.^Ja«Jl ^Uljl g\;Jj jlji^ ^jlyaxll jSwi <«Ip 

4Ak*» ^jwjL ^ Jl ol jj«3 j+^a>j 
. AaloiJl si^J Jj^JI Lil JlU>- j£> j+ mJij ^JLp ^UiJIj JLpL J 
<lajj>Jl d)t Jai £ja jjS^ll JajJa>u ^ijU-vlI'jj-jjLs^dl Alajj>< 


f U (J frL.AiSi Jlixll IiAa ( .xJ j jSlI gtJxwJ ^a*j4>i J l J^JlJl JL&Uj 

. ^JaMi i_J jlJ* jjSI^ J l ^Jsj^lflJ SJbJbJl Ujdl 

Ji^aJl Jall>Jl -r 

Ljjl L +$ t olla«>».^Jlj jU«Jl Ol*«* , J5Ci Jailed I eJLkj 
^Jl Aji^x^Jt cj! jLdl twJbf JJ, oL*Jl ^ Sjl j>Jl Sj>-^LJI ^fy 

• Ws* JJ** 1 

^JtfaJI Jail y- m i 

t S pL* Y i JUji *il 0 jlil l* pJl*} js»*Jl <Hp- Jailj>- y 

• pJl ^ jjJw ^ j>JI ^Ip tjiw Uj j*dl \ 4 hje ,JPj 
oUl ylll £»\j {j* j-JjaJl j*^»lXP IfJp J>*— JJ 4 V*Ji J*W! cULJJdj 

<ilal*Jl w-il b . > v» ^ *iisi**Jl X^al ^*Jl l> jX^ai ^Jl ^Jl *U*jJI 

^IbjJlj Jai^aJlj Sjl ^>«Jl <p~j£ j^pl'^Jl o«l* ,^1 

. ( j < JllaJl 4JU»<u J*J£il £y^+i ^Jlj jUwSlIj i^pnjwJIj 

£-U*Jl Jail ji* m 0 

iL jJo oJl*J L» til&* iyJi j^dl 4*a-l**Jl (Jl^j^SlI Jail^iJl 0 J> £W*ji 
jjJiJkll Jail j>~ {je> Jail j»Jl o*J> t-jilxiJj (oljX-< S»AP jt jt (J^) 

:U> cyy\ 

Ifiji £*L*Jl Jail_^* Ut • X^jJI >f*Jl ilia- £W»jJ j^wilaJl Jail j>“ ( t ) 
oUbuu yA ^L-t ^jIp 3*»<luJl JailjiJl ^yu Id^j «. !X» ^ [+>%*j>y 

. JJUJl oJLfc ^ AjjifJl Jlj>*Sll 

. (JmaWJJ !X>»Ij *^iy- ^ ^*y £2**? ^ (v) 

JUo4|j9S» yfiuP j£J ll)t J>1 t JauUt Ifcb-lj JJsUjiJl Ut 

; <c>a“buJl Jail j»«Jl jj^c uuJ ^j^ui . <o 


• j\ JaSl j>- ( 1 ) 

Sjl j»Jl J# ^a>- <k*»l jj ijstllJl JaSljiJl Sjl j>Jl A>'_P 

Lfj tSjL-5 Ori J-* 1 (W J^) ajjL^uJ! 



jjUj <U^« ll iijL~X*Jl i ijl ^aJl J» jia>- (W _ Y ) |*Jj ^jSLi 
(►fcuill J^ai) 


‘ ^ ojlj>Jl ilAla -m jp* 

AiU^^j ilDij ij?xJl oUa**Jl«Jl «JUk jJj|JL»u SIpI y u->o j ,(<Li 

4^-_p J x^jpA otf lij ^i*>* t J^* \0* djIsXi* ^Ujjl 5 JL>*Ij Aj jZ» AsyjA 
JLjXJI «Aa cJlS’j *ijZ* * J rj^ V * j* (ij*) ujLmsJI J*ai Sjl 

Ja**i_yu £lw,4j c cJj* Ij* 4 i ® 

£ o * 

( Y* * ) • *ij~* A>-ji (JjLh^JI 5jIj>«J| 

^0 * 

(5jLvXJ| SjIj>J| Ja>. aJp ^ J-* t^iJl »JU 5jlj>Jl A^-jA 0 j 

viUij AAbi^Jl ^S’U'ill jjjo a*1*jJI «i> jlAJj • “Si j* 4 YT 



I 4jjI&*JI #.ifc 

. j>«Jl ^Jxw> (_g yU*A ^la! jl ol j 


-L-i iSl 
olS 


0>Ul ibjJ tSjl^pJl JaJljfl^ ^ 0>Ul 

0_yJDl SijLJl JuJaill ji»LJl Ui tSjl^sJl 4>-j.S ,J> {j^tf/ifl £• Ails’j 

. jO+a*)l\ D _^JL)I j ^iUJl JlSJjJI 


! JaJwal! JaSl j>- (o) 

JaA^oJl Ja^!o>- iix«iljj JaSl^>Jl 

l^j J-aj ‘Of- Y* j»ij JSw) (,$jL*iJl 

oUau*i yj* ‘ ^ ^ SX*Jl JaA*rtll J 

miAxJI 0 ^AJl . _p«Jl ^ T .la. »l hi wdl 

l)jJUI itajj M t4jl>-j-b jk*£>S 1 1 O^iJl ^nX>«X*«j tjL>-tj Jai^aJl iaSl^ 

• Ja**<all ^ ^Lij j'ill 



^-l^l j ^,^1 k iuji M JojJarf* ( W - T ) j»ij JSw 

W1 J* 


: ie&Sji- (->-) 

4J 1 * 4 *^ JaSljiJl ^jJl 

lillij tSy^\ kktfJl kSl j>- ^ ^JjjH |jijJ i)L>-Sfl c*IpI ’CK^ 

• ^** t * rf <Lia 1 I 

: jkJI kSl j>> (a) 

J£i) JJkJI ji ^1 ik-l ^ 5^1 JLp >JI US 
tikis’ j jlk.SH s jijill j^JlsS/l L5 k #j^L. ikj>JI jj-. Jjxmjj ( - i pij 
jji 4ll^-jJb JjjVl (i) jllI . jk*JI SjaUI jt aJLIaJI p-JliS/l 

tiSUJI <*i ,j]»L«JU jiv»Sll Ojlllj SjJtuJl jJolXftJL <u>aU<JI cjU“L*JI 
^Jl OjUl tiU-tj JUb'^Jl oyjlj iiil*Jl >UIJ J.J15JI JUJjJl O^uij 

.JiUJ! jj^jLiJI jkliJJ 



ibj-JJ ^jjmJI ^jUlJI jk*JI J*jk» (\f.() j»Jj J&£ 
(jjft-lUUfUjSM) 








:VU\ JrflyJI-i 
£*jj 3 £?*>& yfxj ^ I iaSljiJI 
• Os** (*S^ ^ •j' 5 .4^* ^ (*^' (j 4 /*^ 0* 


lail^JI :tjJU 

<1)1 l*J ol _^Ua)l sJUfc j lOLuJ^fl f £+0 £ja oljAllS Sjj£j| Jai! j>JI Jl*J 
0 ^laJ lj \£j& I J <l)iA*Jl JUjJaJl ^ »A j^-jaj *Uib <U<4< Sjjtf oijAlli <l)j£j 
^jmju ^1 JUllj>aJl t^vxLwoI *ij***AJ 4 4 aIx>»*JI 

jS> l^xSUj tviut OLJ^II {j* oIjaU» L«J tCjlykUaJ! *JLa ►L-xl 

L^J LiJjj S^LaJIj Sjjb^ll ol^uu»3xllj Jt» JajjWI Isj^ja 

JltoJ ,^1 JaJl_/Jl {j* tpjj ilU* <1)1 L£ .Isa;! Ifwl J*x3 Jailj>- 

1 ^5 Uj SxLp 4 A+aij .^jUasiNl JaSljiJl l^xlixl {j* <uSb Sj_^ 1 j oI^aU» 

: "M g ^ Ai^Ul Jail >JI g \Ji J**J at 
hjjJ\ ^xli^Sl ^ 

^jSl ^ SjjAJI ^brSlI gjy ^ 0 >y ^ 

• 6 /^ ^ £/** kj 

JLpUa^I JuJiyJUY 

AxljlS *a1s>»xJI <LpL*Af*5M ^>>1^x11 l ^ 5i J Ja}|j>Ji ^ SjjjS^ lpy^*A 

. JupU-jj-MI Sll»Jlj SiUiJIj 

(1)1£mJ| JatSt ji-mf 

^ il)lSLJl SiliS" Saj- jA i»i^»J l^lxj <l)t£Jl Qjy {*** jp Jail 

Sj^JJI uij> Jl SibSJl JU w J*Jl o^ij U>^y 4/ 1 p*Ml 

SJajijiu <l)l£Jl ^ijjS Sjsuj^ai. J^* Oij^ 0 * 4 j^JjS/I SlASUJI 

^ S^-jJlidl OIjJSII Jj .j»-bNl ^ aJ oy 


J1 £>l£JI & Lyj iJUJl >U1 ^ <>■ 0&JI iiliS' *!*>• 

,>JI 0,1)1 Ji ^Ullj joliJl r ‘ cfUJl OjUI 

. UiJ J » Jl U£JI oli jJe»LJJ 0>Ul J*J 

JUI^V- 1 

^ ^Ij SiJbifcJI 1 $pI y\j J&Jlj 0%^IjaJI tij° JaSl_pJl <J??J 
<u j>*J | j aj^JI _^UIj <j^JL«tAJIj 

. oUjb^ U J t-w*^ L*^ L5* jfij 

: Sj»I j V-tJl >JI - a 

i jJl>J| J t AiJll»fc»Jl JjJlII ( j~i jj JaJ Jail j>Jl (_l*J 

isJb-ljJl iJjjJl jJ>-li ob^JlJl jt tollaiUwJl jl oUJ?li*Jl £j*j Ajjb^/I 
SJjJLJI U-^U JaSt _^Jl iJLfj ji Joj US' 4 jt U j$b* ^ (*-i 

. »b Ja2j jl oUjj^j yJlj O^uJl . Ul jij 

rJwUrfVl JaSiyJl-i 

L^j |i^2j <uib»K«Jl (jj’il .^~«N1 J?LicJl a>-j ^ if y* 1 !** j^aj 

. apUsoJIj Lfol jjL ‘UljjJlj j_jp jl! j . u./ilU |»JUJI l)15Um 

3^1 ybjJl j*ljJ»Jl jP j* JaSl^siJl itilU 

oUjWU Lf^P Ui 5 S‘ UIp AAviu JalljiJl {j£+i 

IA* ,_,1pj • l$4 j^aS ^Jl Sjj^oJlj <lajj>Jl I^IUj ,^1 oliLJlj 

: v*5n t! ■ Ul > JI r** i/ ,L ^ 1 

(Sj^uJl) Jail ^»Jl ,. > 

f J*d <j* SjjiaJ-Jl aJL2>JI SjjaaJI £*pjj JaSlj>- ^ S jUp ,^aj 

• t/Jl i-alaloll J-*JIj <*L» pW! »i*>-Ul ji 


|%~*Ij)I Ol5v« L5 lp (jj>Lx«Jl jl) SiauyJl ojjk JSw Iw4 * yij 

j\ ^l^ll gij* <- r 1 _> — ^ jjJ 4 MjwUI ^ [jit ^JLJI J-£iJU 

O jj«3 JSwJI fatj 41 J iiL*Jl OjJu 
£}jjni •**> 'OCP* JaJljiJI £^JI l*i* 

(jAjS/l £*Ll«. |*^I oOpL^ 

(ijjUl ^UJI) lw?J( Jrfl >JI . Y 

• U5 Mj^ill oUil> fa>ji\ £«]au* dxrf ^/Jl JaSljiJI 

jt jJI boldl*l ^» Aj+m 4l»w ^LiJ JaSij»«J| bJLa 
( 3^y**d ^Ja«J aUi#Nl (1)N l_ t ia> JL?-jJ (.^yaj 

^ SiJLJl L»Jj lijJJ III (j^jSlI £<Lu- cltC-^l jJI aIjh*MI 
Ji*J ^ jJI jjLlI ,^-JjUrtSJl £*>*xUj . M**ijSll ,^t jll jJl 

(*•$* ^e- UapL«j *it SJ 5 j~£ Aj^aI j*~*sf%* JSvij obai>u*Jlj oLu&jaJI 

J^lyJL Ujlb (jg Aaj «ulal*Jl ^ ^jUadl JlSLit 

^Ss*j Nj ^wJl o-»*.J l^jt oIw}mJI #«Aa Ujj> fa> 4>l *jlj . <ub>vJl 

.'Sfc* c^bS \. $ * >.*&> ot 

iSf^i^ur 

Cw»j lijj 4l|JflJo ^1 M 4 LX 4 .U mJoUj>- iijJb-1 4jj>«Ji Sj^aJI jJjJ 
►U*-l I^jIa O-XSj tjjilf J •£<*>»{ W-<*AJ jl^U Mj^jJl J>«ll 

liUi fa» Mfsjllll Sj^dJI 01* iMjAUjf « jj*> I 4 J cJaidl |*J <Lil l^ufJI ^JUaJI 
AjJXj jUnJ dJJJj Masiac dJb j^*JL) L» jt oj yA* mLjj>* 

*y*?y y ^ u^y* W^ 5, M ^1 ‘^jy^Ji Jasij^Ji 

Jij . <u5b ijj+Aj *S •js'' 2- !y o^J^l T^** 

£* J*>-Sl! fails** faijl { Sj^oaJI JLSljiJl 

•jjvJI »A* Ji* ^11 jyfcK-ill Jm U lii» i^^Ul j **-'yb *frj 


L* IJlaj ^Aj^spjt cJlS 1 jJ LS" a ULuJ I jJ*j (j~A> {j* *+p\>- SjUaij 

. iwAJb^ljSlL u 3 yu 

(JLiLJI) JrfiyJl - i 


,^dl Ijlj <uilj»c»Jl oLwjjiJl J*— il{ JaSljiiJl oIa uSyu 

jl iJaiJi jt <**.•/ > ^*Jl Ajil jJuyJl jAUa*Jb i-^U" jj*j jt JLkAI 

4jl3 umJLuiI tde Jail j»Jl £j» ^^lll IkLa n «»yaij |*«w» j (4 £>~Lm«JI 

«Jla lJ 1p 'Ll Lfcjjj^aj jljj ^Jl oUUl) i£j * ^11 J-LxJl i3 

JaSl yt- jj-jjli* £ljjjl ^1 jp! L«jj • L*l>dl iaJl 

JlpI jt fc .». v * Oji JL- Jli liili Ojt* iLLa li’^bsM obujjXil 

(♦-"J ^ jy»J\ c*ib>-l Lf* .JaSljiJl aJ* &li 

V**sb tfJLjrJ. (i jSUi aJJj» iJLJI VL““^I JoSl 

JliLit gjiS |t*J JJ Jai.bj tia-UJl j yjj iia>Jl )j*jj t£y»j*Jl 

• Ji&J JJ*Jh 


{ Js- 1+LLj ^1 oliLJl ^Ijjt <!)t SjLS)/l 

(LlSCJl) iJljiaJI oL*£ll J j>*S Lip-j . Ol^Db <Lj y l) j£j iaJljiJl 
ikSJ ot M L* 53 l «Aa 0 ^» ikijiJl ^ P iUut ,J| 

(iLjt *j^j <1) jl <b-L*« jt (<A»*lj| JL>u *J) Ja>* 

1*1 liLjiJl ^ 1 *LUj Jji\ cb^ill SJbDi oL* 5 dlj 
^J* 9 ^ <$ij* £)* L_**^aJl XJ^ill oLj^i ^SlXaJl 

*hui\ji flwLi^ oiJ° ijf'j toL*SUI jl ol j^Jl mJU- Li" JLui 

.jSiiu^uji 




.y 

iiyuJl jb aJUjJI IJIyuwJi lO^At) ^j&a+OA JLwJl JUj-I JL**-I — 

t(Wl iJdl) iJdl>Jlj JuUJl Juil y«t*Jl :<m\) i*Ji ^JJt ^ JU»t - 

. SjjJuiC^l^ll 4 4a«1><J| l iLji A +mm I^A 

hjiy^ :(HAY) AS^bjj ^jC ^ — 

i wijU^J! siix* i^UUs^SM 

, o jaIaJI t J*5l ji * Jl | fl* ; ( \ A*l*\) ^SJJI j*l<* t|»-SkxJl J-* — 

4 c ^jbJl JjSlI ajjjJI t i>*L**j| : O ^AY*) Jiji — 

, liLiuLtiJl UyuJl jb 

. o y»U!l I ( N ^ — 

Ja5l__pJl ’. ( ^ ^AY*) tfljj £r*>“_pl IJJA*** *-AJaUl dffi 2 j*>%a — 

. SjaLsJI 4 <U«LmiaJ| #.(jsaIj^j 

(3_^» ^ <U*iljA 4 4jil_,Aj}JI ObyJjill JaSlj>- r ( Y ^ V Y ) dtM »W«* — 

.S^UJl 

, iZj jjgi 4 J«Sl ^jiJl ial Jtj *JUjJI SJI jJujJl I ( ^ *W i ) <4 » < J aiM< X+>±a >\*jha — 

4aJUjJI <U»IjAj*JIj JaSljiJI jS’Ui j lj* &*>** iJm* — 

. iljliu 

. • j*Ull 4 u3 jIa*JI *Llb-* 4 JW j * Jl JoiL** : ( ^ ^AY) |*~*l^l _ 
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y oJDla 

s /is : Jjill vM' 

\X «L*i>jVl i/S\ *Ljlji>dl (JSLaaJl ' JjVl J-vaaJi 

i \ </j^ / j*j J jUt )*/*■ : J-aJI 

VV />ji\ jJa*- Js- jJl JbJb-J J J^Ldl j cA»l*J^II : cUliJl JviiJl 

JaSt /i \ : ^iUJI V UI 

^ • 0 Jail j£«JJ ^ji«jjkll j^Jajdl • J*a*Jl 

\V0 Jail jjrJl jt^oj oU j l i ...,* : J-auJI 

<iJajj»iJl oLv-L-1 \ jJ^oaJI 

Y YY" iaS\ /i\ 3/ ' gUI (J.* a «ll 

Y OV Jail /i\ /& A-»“!iUa-/»'ifl jj* jllj oL>tA*Jl Ij^lill J-xudl 

Y A*\ ieu/ii yVall ^1 'j?“^/l ! £A«bJl ( J^*a)I 

Y" * V Jail j»Jl (/‘J q/ ■ j-iUl ^|.v*<.ll 

rrc JaiiyJi j* ou-uJij oul~ji 3/ ■/* i^i*Ji J^tfi 

VV^ Jail j>Jl c_~j jtj y '. /& ^UJl J-^AJl 

i*r Jail /i\ tw 4 iM infill • / p ^JlSJl J^xill 

*t* i~S Cf 1- ’ ^ 
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